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New and ltttle-known MADAaASCAE Plain^ts, collected and 
enumerated by G. F. Scott Elliot, M.A., B.Sc., F.L.S. 

[Bead 5th June, 1890.] 

(Plates I.-XIL 

Tee following novelties were collected by me chiefly at Fort 
Dauphin in tbe extreme south-east of the island of Madagascar. 
I have to express my indebtedness, first to those who have taken 
complete charge of some of the orders — Professor A. Cogniaiix, 
Professor Eadlkofer, Mr, E. A. Eolfe, Dr. 0. Beccari, Mr. C. B. 
Clarke, and Professor Hackel ; and also to those who have 
assisted me in undertaking the remainder, especially Mr. J. G. 
Baker, whose manuscript Flora has been of the very greatest 
service, Dr. H. E.Baillon, who assisted mein very many doubtful 
cases, Prof. D. Oliver, Mr. N. E. Brown, and others who have 
helped me on various occasions. 

DILLENIACBJ2. 

Teteacera madagascaeiensis, var. iiov. Tree in woods, 
Fort Dauphin, 2553 ! 

Cycle A madagascabiensis, Baker. On bushes in thickets, 
Fort Dauphin, 2648 ! 

In fruit (previously only known in flower). 
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mbnispeemaoej:. 


BrEiSAiA ATJSTBAXIS, sp. h- ^ _ liunioribus striatia 

Emtex, ramis 3-foliolatis longe petiolatia 

brunneis) , ,.|^030 incrassato, foUolis lanceolatis 

demum redexis, pulvi g „o~„„eig glabris margine sub- 

aeutia vel obtuais v j p— s X:;rpauciflonarbTac^^^^ 

rX?priX elongatis, caipellis 3 fuBifomibua pains, . 

stigmatibus sessdibus. braticbes white atul 

A shrub or flattened and suberous 

glistening. _ Leaves variab > J long, but 

at the articuktiou of e > shoot are almost or 

sometimes the last few lea eso ^ leaflet usually 

.aitespne . eve r^ 1 and 

IZlZlul HZ. .a,,!. P.a-" “CS 

Wins 8-20 ,»tte,ed ped,«lB 1- =»• ^ 1 

about 3 mm. 

Near Eort Dauphin, 3082 . 

CAPPAEIDEiE. 

Cadaba madagasoabiensis, JBaill . (Not in Herb. Kew.) 

Woods near Eort Dauphin, 2991 ! 

Mbeua NUBA, sp. n. - r PI minute striatis basi 

, 2»e»0.is p.d-; 

’“iSSeT rigid, »»ied by 

”ZTc' b, ...ft of Port D^upbin. 2938, 

CbaT-ETa Hkbteaka, 5«t72., ^ar. (Not in Herb. Kew.) 

Eort Dauphin, 2671 ! 
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YIOLARIJE. 

. rOKIBIFM. BUAIFOLIUMvLam. '■ 

Open sandy meadows, Fort Dauphin, 2377 ! 

Alsobeia babcifbora, TuL In woods, Fort Dauphin, 2506 ! 

Previously only found by Commerson. 

Aphloia beltotbea, BailL Previously found only by Com- 
merson. Fort Dauphin, 2512 1 

POETULACACEiE. 

Tisonia Baillont, sp. n. 

Arborea, foliis oblongo-laneeolatis obtuse acuminatis breviter 
petiolatis glaberrirais, venis venulisque prominentibus, rnargine 
flavo incrassato subrevoluto, pedunculis brevibus, bracteis ovatis 
ciliatis, pedicellis numerosis prope basin articulatis, sepalis 
cordato - orbicularibus reduplicato-valvatis glabris, corolla 0, 
antheris oblongis, stylis 3 liberis. 

A tree with glabrous striate branches. Leaves (excluding 
petiole) 9-13 cm. long and 4-5 cm. broad; petiole about 1 cm.; 
veins prominent on both surfaces, densely reticulate (about five 
pairs of lateral veins). Peduncles about 1 cm. ; bracts about 
5 mm., broad at base, with a tuft of hairs in the axils ; pedicels 
below articulation 3 mm. long, above 7-8 mm. Sepals 3, about 
1 cm. broad and the same in length. Ovary ovoid. 

Woods near Fort Dauphin, 2590 ! 

Distinguished from T, glabrata^ Bail!., in Bull. Linn. Soc. Par. 
i. 572, by the sepals and infiorescence. 

Tisosia cobiaoea, sp. n. 

Arbor, ramis griseis corrugatis hirsntis, foliis variis ellipticis 
vel oblongis etiam obovatis cuspidatis vel obtusis denticulato- 
serratis coriaceis subglabris rnargine revoluto, racemis folia 
jeqnantibus vel brevioribus multifioris omnino pilosis, bracteis 
ellipticis parvis, bracteolis minutis acuminatis, pedicellis prop© 
basin articulatis, sepalis cordato- orbicularibus pubeacentibas. 

A forest tree; branches covered with elongated lenticels. 
Leaves qxiite glabrous and shining above, but with a few scattered 

B 2 
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Ovary densely bairy. ^ 

Woods near Port Danpliin, 2744 . _ 

S^nguisbed from all tbe other species by its serrate leaves. 

Trutex, ramis corrugatis glabris, foliis ovatis vel laBceolatis 
obtusis vel s^pius acutis breviter petiolatis gkbris flaccic s. 
paniculis terminalibus subcorymbosis, bracteis Imeanbus luem- 

branabeis, calycis segmeiitis 4 orbieiilaribus, filamen t mqua- 
libus 15-20, ovario obovato-applanato, stylis subelongatis. ^ 

A straggling shrubby plant glabrous m all parts; branches 
^efand irreguLly furrowed. Leaves rather variable, sometimes 
almost obovate, usually 8-6 cm. long and cm. bioac 

petiole under 5 mm.; texture dense, almost fleshy, usualy 
Covered above and below with raised circular (.^ calcium) g auds , 
Tghtly revolute at the edge. Bracts about 8 mm. Blowers 

globosl 3 mm. in diameter. Sepals red, glabrous, with promi- 
nent reticulate veins. Styles as long ^ ^ ^ 

Woods and thickets near Bort Dauphin, -9 /2 a. ^71 

2679 i 

(OF. Baillon in Bull. Linn. Soc. Par. i. 509.) 


HYPEElCINEiE. 

EniiBA aeticulata, Sjpach. (Not in Herb. Kew.) 
Near Bort Dauphin, 2354! 


PsOEOSPEBMUM TEETICIEEATTJM, Sp. n. _ _ 

Brutex, ramis griseis glabris, foliis oblanceolatis siepissime 
acutis discoloribus (axillis junioribus dense rufo-tomentosm) 
demum glabris margine revoluto, cymis axillaribus laxis pseudo- 
diehotomiis ssepius 6-floris ad furcas hirsutis, sepalis lanceolatis 
nigro-liueatis margine dorsoque sparse eihatis, petalis oblongis 
interne vUlosis, disci squamis 6 oblongis carnosis, staminibus o- 

^'^Srub nith grey bark (when young the branches are smooth 
and red). Leaves opposite or more usually aggregated at the 
ends of contracted branches ; the young buds and petioles rusty 
tomentose ; dots either absent or scattered ; leaves usually 5-8 cm. 
long and l‘5-2‘5 cm. broad, with a very short petiole. Peduncles 
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about 1 cm., pedicels 1*5 cm. long ; cymes with a few scattered 
hairs and a dense hairy tuft in each fork. Sepals with 5-6 
conspicuous black lines. Petals 7-8 mm. long, dotted with glands. 
Staminal bundles with 3-6 anthers in each. 

Shrub in woods. Port Dauphin, 2331 ! 

GUTTIPEBJE. 

SPHiEBOSEPALTJM 00 fUACEUMy Sp. n. (Plate L) 

Arborea, ramis rugosis glaberrimis sulcatis, foliis oblongis 
emarginatis coriaceis venulis prominentibus glabris, pedunculis 
terminalibus, paniculis pinnati-ramosis tenuiter pilosis, sepalis 
4 globosis orbicularibus externe villoais coriaceis margin e mem- 
branaceo, petalis 4 obovato-oblongis membranaceis, staminibus 
sub l-seriatis, ovario villoso, stylo simplice primum deflexo. 

A forest tree with greyish glabrBus bark. Leaves (excluding 
petiole 1-2 cm. long) about 9-13 cm. long and 6-7 cm. broad; 
stipules caducous; veins prominent on both surfaces; lateral 
veins about 10 on each side, with very closely reticulated vein- 
lets. Peduncles about 9 cm. long, with 2 or 3 pairs of opposite 
branches, each of which ends in a 6-10-llowered subumbellate 
cyme with pedicels 1-1*5 cm. long ; inflorescence covered with 
short silvery hairs. Plowers in bud globose, about 7 mm. in 
diameter. Calyx rigid. Corolla yellow. 

Woods, Port Dauphin, 2818 ! 

OCHBOCABPUS PABYIFOLIFS, sp. U. 

Arborea, ramis oppositis rarius ad nodos incrassatis flavis 
(saltern junioribus), foliis oppositis vel 4‘natis obovatis vel 
oblanceolatis brevissime petiolatis basi cuneatis saspissime obtusis 
margine revoluto, pulvinulis lignosis cupularibus, pedunculis 
subnullis, pedicellis cernuis, bracteis ovatis parvis, calyce primum 
globose glanduloso-apiculato demum fisso bipartite, petalis 4, 
interioribus angustis, exterioribus orbicularibus, staminibus 
4-adelphis, antheris numerosis. 

A tree wdth smooth irregularly furrowed bark. Leaves usually 
3*5-6*5 cm. long and l‘5-2*5 cm. broad, sometimes almost acute, 
thick in texture, with about 15 pairs of lateral veins running 
into the revolute margin, and which are transversely crossed by a 
set of dark venules. Buds about 5 mm. in diameter; pedicels 
5"8 mm. ; peduncles minute ; fl.owers when expanded about 
1 cm. in diameter. Stigma scarlet. 

Woods near Port Dauphin, 2710 ! 2840 I 
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TEENSTECEMIACB-®. 

Asteeopeia Bakeei, sp. n. 

Arborea, ramulis glabris rugosis rubris, foliis obovatis obtusis 
breviter petiolatis coriaceis glabris margine revel uto, calyeis 
pubescentis segments oblongis apice trnncatis rigidis, petalis 
quam sepala latioribns membranaceis, capsiila parva Bitida. 

A timber-tree with red branebes covered by small ienticels 
and marked by conspicuous leaf -scars. Leaves S~5 cm. long and 
2-3 cm. broad, very thick and coriaceous, obscurely veined, witli 
a prominent yellow cuticular margin and very short petiole. 
Calyx-segments about 6 mm. long, black, pubescent on the back. 
Stamens 15, united for about 1 mm. at base. Capsule 3 mm. in 
height, globose at base, and obscurely 3-sided at apex. 

Woods, Port Dauphin, 2537 ! 2334 ! 

Asteropeia sp. praecedenti valde aflSnis. A valuable timber, 
“ Panoola mena,’’ 2393 ! 

Asteropeia sp. an Bakebi ? A valuable wood, Fanoola 
fotsy.’’ 

I have followed Dr. Baillon in putting this genus in Ternstroe- 
miacese rather than Samydese (cf. Bull. Linn. Soc. Par. i. 561). 

CHL^NACEiE. 

SAKCOLiEKA PiLOSA, JBazll,, syn. XerochJamys jpUostty Baker. 

Dry ground, Tapia G-roves, Lake Itasy . 

SABcoLiEKA EBIOPHOBA, BailL (Not in Herb. Kew.) 

Port Danphin, 2704 1 

ScHIZOLiEKA EXIKTOLIJCBATA, Baker. 

Woods, Fort Dauphin, 2841 ! 

Leptoljika pabvieloba, sp. n. 

Erutex ramosissimus, ramis corrngatis, juniorihus hirsutis 
demnra glabratis, foliis ovatis basi ssepius rotundatis acutis vel 
cuspidatis breviter petiolatis undulatis glabris, floribiis paucis 
(4-5) ad apices ramorum subracemosis subsessilibus, involuero 
ovoideo basi turbinato ferrngineo-tomentoso 6-10-dentato, sepalis 
late ovatis inclusis hirsutis, petalis ligulatis brunneo-fiavis reflexis, 
ovario hirsute. • 

A shrub or small tree with red bark ; the young shoots striate 
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with a few white hairs in the strise- Leares rather variable, 2-3 
cm. long and l-rs cm. broad ; petiole 2 mm.; involucre when 
mature about 7 mm. long and 5 mm. broad; sepals about 5 mm., 
ovate, externally hairy ; petals 9-10 mm. long, less than 2 mm, 
broad. Ovary eventually protruding from the involucre, very 
hairy. Style exserted, with stigma expanded and concave. 
Woods near Fort Dauphin, 2554 ! also 2713 ! 

Distinguished from L.j^aucifiora mA. Xj, twrbmata^ Baker, by 
the much larger leaves and tomentose involucre, and from L. Ber- 
nieriy Bail}., by the turbinate base of the involucre. 

LePTOB^NA .^an TUEBIl^ATA, 

Also allied to preceding species, 2706 1 

LePTOMIVA EIJBELLA, sp. n. 

Frutex, famis dense rufo-tomentosis, foliis parvis ovatis basi 
attenuatis apice obtusis brevissime petiolatis exceptis, petiolis 
ferrugiueis glabris, floribus numerosis subcorymbosis parvis, 
bracteis ovatis caducis, involucris basi turbinatis dense ferrugineo- 
tomentosis apice circ. 8~dentatis, sepalis immaturis, longe villosis 
staminum cupula brevissima. 

A branching shrub with greyish bark densely red-pubescent 
when young. Leaves 1*5-2 cm. long and 1-1'5 cm. broad, gla- 
brous (except tlie petiole). Eacemes terminal, many-flowered; 
involucre about 4 mm. long and 2 mm. broad ; sepals much more 
hairy than in L. j^arvifiora. 

Woods near Fort Dauphin, 2369 ! 

MALYAOEA^l 
Hibiscits veeetjoinetts, Qav). 

One of those only found by Coramerson, and in Herb. Mus. 
Par. only. 

Outskirts of woods, JSTempoy, Fort Dauphin, 2566 ! 2573 ! 
Hibiscus MXEiASTEE, sp. n. 

Fruticosa, ramis dense scabro-tomentosis, foliis cordatis sub- 
palmatis breviter 2-4-lobis obscure dent atis longe petiolatis, venis 
paginge superioris cum facie inferiore tota pilis brunneis stellatis 
interspersis, fioribus axillaribus breviter pedicellatis, bracteolis 
in epicalycem cupularem breviter 7-8-dentatum connatis, calyce 
truncato-campanulato obsolete 5-dentato, corolla externe (etiam 
parte inferiore interne) villosa quam calyx ad diiplo longiore, 
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corollse segmentis qiiam tubus iougioribus, columna loiige exserta, 
stylis elongatis reflexis Tillosis, capsula lignosa villosa. 

A sbrub, scabrous and tomentose in all parts. Leaves obscurely 
and irregularly dentate, pedately nerved, usually (excluding 
petiole, wMcb is 9-10 cm. in length) about 10-12 cm. long and 
13-15 cm. broad. Pedicels 2-3 cm. long. Epicalyx about 8 min. 
long ; calyx 15 mm. long and almost as broad. Corolla 3'5 cm. 
long and 2’5 cm. in diameter, with the staminal column pro|ect-- 
ing 2 cm. out of the throat. 

Forests, “ Tanjete,^’ Fort Bauphin, 2444 ! 

Easily distinguished from the other Madagascar species by 
its peculiar tomentum and leaves. 

Bombeta AtrsTBAiis, sp. n. 

Frnticosa, ramis striatis puberulis, foliis lanceolatis acutis vel 
rarius obtusis petiolatis glabris margine serrato subrevoluto, sti- 
pulis parvis triangularibus acuminatis caducis, pedmiculis axiL 
laribus folia gequantibus vel paullo superaiitibus smpius subum- 
beilate 5-floris, floribus pedicellatis basi 2-3-bracteolatis, bracteo- 
lis lineari-lanceolatis caducis, sepalis lanceolatis clemum reflexis 
externe stellato-pubescentibus apice calloso, petalis obovatis vel 
obcordatis dense reticulato-venosis. 

A shrub with grey branches. Leaves about 7-9 cm. long and 
2“3'5 cm. broad, petiole more than 1 cm. ; nerves about 7-8 pairs ; 
serrations blunt and thickened at the tip. Sepals ovate-trian- 
gular 4-6 mm. j petals yellowish brown, rather longer than the 
sepals. Anthers elongate-ovate ; filaments united for about 
1 mm. at base. 

Woods, Fort Bauphin, 2668 ! 

Near Domleya xijpliosepala^ Eakcr, but easily distinguished by 
the narrower leaves and much smaller flowers. 

GEEANIACE^. 

OxALlS (§ Biophittjm) mollis, sp. n. 

Fruticosa, ramis elatis subdichotomiis dense sericeo-tonientosis, 
foliis verticillatis (ssepius 13nis) internodos asquantibus pinnatis 
20-25-jugis, foliolis subrhomboideis vel oblongis basi truncatis 
sessilibus utrinque appresse villosis apice minute calloso apicu- 
latis, pedunculis folia sequantibus, bracteis ovatis hirsutis in 
capitulum parvum congestis, floribus primo sessilibus demuin 
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pedicellaiis, pedicellis prope basin articulatis, sepalis 7-nerviis 
dorso hirsutis. 

sLrub (up to 8 feet) softly and densely liairy in 
all parts. Leaves 4--7 cm. long ; leaflets increasing in size very 
sligMly ; those two tliirds from the base largest ; usually about 
5 mm. long and 3 mm. broad; stipules linear, inconspicuous. 
Sepals 3--7-nerved, acute ; petals rather longer. Filaments 
flattened at base. 

Near Fort Dauphin, 2487 ! 

OxALis (§ Biophitum) Commersonii, jBailh 
A very reduced form of this species, previously only found by 
Commerson ((p^. Bull. Linn. Soc, Par. i. 598). Leaves in my 
plant 4-6 cm. long, with leaflets only 1*5 cm. long. 

Near Fort Dauphin, 3079 ! 

EFTACE^. 

(By Prof. L. Eadlkofer.) 

Ton DAL lA Ellioti, BadlJe* 

• ^ Inermis, glabra ; rami iiovelli subtriangulares, resina obducti ; 

; folia sparsa, unifoliolata (ufc in Teclea dmj^licifolia, Baillon, Bull. 

\ Soc. Linn, de Paris, 1886, p. 591), foliolo exobovato vel oblongo 

I cuneato (4-5 cm. longo, 1*5 cm. lato) obtuso vel emarginato, 

■^5 margine revoluto, tenuiter pinnati-nervio cum petiolo (vix 1 cm. 

longo, supra applanato) articulate, sparsim pellucide punctato, 
supra subtusque (ut in Toddalia aculeata^ Pers., reliquisque Toi- 
dalicd speciebus, non vero in Teclea nobills^ Del., vix recte a cl. 
Bentham et Hooker ad Toddaliam relata) glandulis pluricellulari- 
bus in epidermis foveolis nidulantibus {Tkeophrastearum more) 
ornato ; flores (masculi tantum suppetebant) breviter pedicel- 
latis, in racemos vel pahiculas racemiformes parvas (2-8 centi- 
metrales) axillares terminalesque dispositi ; alabastra globosa 
(diametro 1*8 mm.); calyx parvus, patellaris, obsolete 4-iobus, 
lobis rotundatis vel late deltoideis ; petala valvata, elliptica, vix 
punctata; stamina 8, sub margine disci inserta, 4 petalis alterna 
reliquis paullo majora, omnia fertilia (ut in Toddalia scTimideUoid% 
Baker, Journ. Linn. Soc. xx. 1888, p. 118) ; pistillum rudimen- 
tarium, tefcragonum, pyramidatum, germine 4-loeulari, loculis 
minimis eflbetis, singulis sub glaiidula oleipara magna dorsali oc- 
cultis, stigmate obsolete 4-lobo. 

In Madagascaria ad “ Fort Dauphin ’’ legit Scott Elliot, 3087 ! 
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BUESEEACE.®. 

CaJ^AEIUM OBTtrSIEOLIUM, sp.n. 

Arborea, ramis griseis pubemliji obscure striatis, foliis impari- 
pinnatis 3-4-jugis, foliolis obovatis obtuais petiolulatis glabris 
venis proEiinentibus, racemis elongatis, S nmltifloris l-3nis, $ 
paucifloris solitariis, calyce cupulare 3-deiitato, petalis 3 ovatis 
apice incrassato-inflexis, staminibus 6 lateraliter dehiscentibus, 
ovario ovoideo birsuto. 

A shrub or small tree. The younger branches covered with 
scaly pubescence. Leaves y-O-foliolate, rarely 5- or 3-foliolate, 
about 13-25 cm. long; leaflets coriaceous, unequal-sided, 4-7 cm. 
long and 2-3 cm. broad; petiolule rugose, 5-8 mm. Eacemes, 
male, 20 cm. or more, bearing numerous contracted 2-4-flowered 
cy mules with pedicels 2-3 mm. long ; female, 3-8-flowered, with 
longer (1 cm.) pedicels. Calyx enlarged in fruit to about 1 cm. 
in diameter. Petals with indexed margins, about 7 mm. long (in 
? flower), ending in a reflex point. Eilaments 3 mm. 

Tree in woods, Port Dauphin, 2933 ! 


MELlACEiE. 

Quivisia geaio)ieolia, sp. n. (Plate II.) 

Eruticosa, ramis glabris rugosis, foliis ovatis vel lanceolatis 
obtusis breviter petiolatis laxe et obtuse dentatis eoriaceis glabris 
margine revoluto, floribus l-3nis axillaribus breviter pediceilatis, 
calycis 5~partiti segmentis subtrigonis ligulatis subcarnosis sparse 
hirsutis, cor oils© rubrse segmentis elongatis obtusis tenuiter bir- 
sutis, tube stamineo elongate apice breviter 10-fido, antheris 10 
apice longe apiculatis, disco parvo, ovario villoso. 

An erect robust shrub with grey branches. Leaves 4-8 cm. 
long and l*5-2*5 cm. broad; petiole about 5 mm.; serrations 
3-5 on each side, hroad and obtuse ; texture tliick and leathery, 
with veins not at all prominent. Pedicels about 5 mm., with 
minute bracts and bracteoles at base. Calyx about 5 or 6 mm., 
with the segments curved outwards. Corolla shorter than the 
staminal tube, which is 4-6 cm. long. Prolongations of connec- 
tive as long as the anthers. 

K'ear Fort Dauphin, July, 3025 ! 
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TeICHILIA EMABaiNATA, Sp. D. 

Arbor omnino glabra, foliis 3-5-foliolatis (rarius abortu 1-foli- 
olatis) foliolis oblongis emarginatis ?ix petiolulatis, rhachide supra 
canaliculato vix xnarginato, cymis folia sequantibns vel paullo 
superantibus subcoryrabosis longe pedunculatis, bracteis parvis 
cupularibus margine inembranaceo, ealycis parvi segmentis rotoii- 
datis, petalis orbicularibus sparse stellato-pilosis. 

A glabrous tree with red corrugated bark; tbe younger 
branches covered with a thin white gummy secretion. Leaves 
7-9 cm. long (sometimes by abortion much shorter) ; terminal 
leaflet 4-6 cm. long and l’5-2‘5 cm. broad ; lateral leaflets much 
shorter. Mowers about 3 mm. long, subsessile. Mlaments con- 
nate almost to the anthers. 

In woods, Port Dauphin, 2866 ! 

Near T. asterotricha^ Eadlk., in Bremen Abh. viii. p. 383. 


OELASTEINE^. 

CeLASTEUS (§ PoLTCAEDIA) BACCATIJS, sp. n. 

Arbor, ramis glabris, foliis petiolatis ovatis obtusis vel sub- 
acutis coriaceis glabris margine incrassato dentato vel subintegro, 
pedunculis axillaribus solitariis ad apicem flores numerosos ses- 
siles quasi fasciculatos ferentibus quam petioli duplo longioribus, 
bracteis minutis ovatis ciliatis, sepalis parvis orbicularibus dorso 
hirsutis, petalis ovatis basi subcordatis, capsula subcarnosa ovata 

1- loculari, ovulis pendiilis 2 versus medium placentarum affixis 
basi ligulato-arillatis. 

A tree with greyish or black bark. Leaves 5-9 cm. long and 
2*5-4 cm. broad ; petiole about 1 cm. ; very thick and coriaceous, 
wdth the margin usually inconspicuously toothed. Peduncles 

2- 3 cm. long. Blowers about 5 mm. in diameter. Capsule about 
1*5 cm. long and 1 cm. broad, to all appearance quite 1-locular, 
with 5 parietal placentse and 2 distant pendulous seeds on each. 

Woods, Port Dauphin, 2608 ! 2609 I 

Very closely allied to Folycardia libera, 0. Hoffm. (Sertum 
Madag. p. 12), but distinguished by the glabrous stems and 
pedicels and the very extraordinary fruit. The genus Folycardia 
can scarcely he maintained, and especially when the peduncles 
are absolutely free from the leaf, as in this species. 
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AMPELIDEiE. 

ViTis LEHTiCELLATA, Baker ^ var. boy. hiesbta ; raniis liaud 
lenticellatis ubique birsutis, foliis hirsutis longe petiolatis, cymis 
SLibumbellatis. 

Alluvial plains, yaiugain(iraB.o, 2190 ! 

ViTIS (§ CiSSTJS) LEIJCOPHLEA, sp. n. 

Volubilis, ramis tetragonis albidis, junioribus sparse pilosis, 
cirrhis simplicibus oppositifoliis, foliis ovatis vel subcordatis 
(etiam subsagittatis) acutis remote dentatis margitie revoluto, 
stipulis triangularibus basi rotundatis brunneis, cymis subiim- 
bellatis paueifloris, bracteis ovatis ciliatis basi saceatis, pedicellis 
pilosis, doribus 4-meris, calyce cupulare, staminibus quam petala 
brevioribus. 

Bark leathery, rather glaucous ; younger branches, petioles, 
and peduncles bearing a few scattered golden-brown hairs. 
Leaf somewhat fleshy, with 3-4 pairs of distant linear thickened 
teeth; leaf (excluding petiole, which is about 1 cm.) about 2*5- 
4 cm. long and from l‘5-2'5 cm. broad. Tendrils 8-10 cm. long. 
Eacemes 2-3 cm. long, consisting of four or five subumbellate 
4-10-flowered cymules ; bracts about 2 mm. Flowers 2-3 mm. 
long. Anthers large, oblong. 

"Woods, Fort Dauphin, 2536 ! 

Allied to F. rejpens^ "Wight & Arn. (Cissus repem^ Lam.). 
LEaiJMmOSJE. 

Phaseoltjs (§ Strophostyles) niFFTJsus, sp. n. 

lierba volubilis, ramis glabris (vel junioribus sparse pilosis), 
foliis 3-foliolatis, stipulis supra basin affixis 5-nerviis sagittatia, 
foliolis lanceolatis basi rotuudatis ssepius obtusis mucronulatis, 
stipellis linearibus petiolulos hirsutos sequantibus, peduncuiis 
elongatis 2-3-flori8, bracteolis linearibus calycem superantibus, 
ovario villoso, stylo complete spirali, legumine lineari villoso- 

A climber with glabrous stems. Leaflets 3-4-5 cm. long and 
1-2 cm. broad, when mature quite glabrous, densely reticulate- 
veined ; petiolule 4-winged, very hairy ; petiole 1-2 cm. long, 
channelled above, sparsely hairy. Flowers about 1*5 cm. long, 
yellow ; calyx 4 mm. long. Yexillum with 2 callosities in front 
and 2 small lateral basal spurs on the claw. Pod (immature) 
1*5 cm. long. 
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ISTear I^ort DaupMn, 2366 ! 2849 I 

Yerj similar to ^haseolus minimus^ Eoxb. 

Indigopera compbessa, Zam. Open places, Fort Daupliiit, 
2525! 

Comm erson only, in Herb. Mus. Par. 

Ceotalaeia xanthoclada, Boj- Dry hills of Imerina, 
Antananarivo, 1811 ! 

My specimeos seem to show that O. Baker, is only a re- 

duced form of this species. 

Ceotalaeia seneoalensis, Baill. Open meadow-land, Fort 
Dauphin, 2472 ! 

New to Madagascar. 

Ceotalaeia laevigata, Lam. Open ground near Bevooy, 
2288 ! 

(Another of Commerson’s hitherto unique species.) 

Tepheosia CoMMEESONi, 8^. Blliot ) syu. Galega pimila^ Lam. 
Open places. Fort Dauphin, 2464 ! 

Previously only found by Commerson. 

Tepiieosia leijcoclada, sp. n. 

Suffrutex ramosissimus, ramis foliisque omnino dense appresse- 
que argenteo-hirsutis, stipulis parvis linearibus, foliis 6-9-iugis, 
foliolis oblongis vel ellipticis obtusis hand mucronulatis, racemis 
terminalibiis 6-cx: -floris, floribus pedicellatis, calyce usque ad 
medium fisso, segmentis ovatis acutis, vexillo emarginato basi 
subcordato, stylo minute puberulo, apice ciiiato, leg umine recto 
remote appresseque hirsuto, seminibus 8. 

A small much-branched shrublet; stem always hairy. Leaves 
6-8 cm. long ; rhachis furrowed above, densely white-hairy, and 3- 
4 cm. (1| inches) long ; petiole about 1*5 cm. ; leaflets about 1- 
1*5 cm. long and 7 mm. broad, with the upper surface eventually 
becoming thinly hairy though never glabrous. Eacemes up to 
9 cm. long ; pedicels about 3 mm. ; bracts 1 mm. Calyx 4 mm. 
Yexillum about 7 mm. long and almost as broad ; ala3 8 mm. long. 
Pods about 4 cm. long and about 5 mm. broad. 

Yery near T. Apollinea^ DC., but distinguished by smaller and 
more numerous leaflets and the denser pubescence as well as 
other points. 

Sandy dunes near sea, Fort Dauphin, 2297 ! 
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Cassia erevifolia, Lam. Open saiidj soil, Fort Daupliiii, 
2429! 2416! 

Onlj known from specimens at Paris, Coramerson. 

Bauhinia Commersoni, Beene. Common near Fort Dauphin, 
2419! 

(Before only found by Commerson.) 

Desmanthus paitcifoliolatits, sp. n. 

Fruticosus, ramis griseis glabris, foliis saepissime l-jugis, pinnis 
l-jugis, foliolis obliquis subrbomboideis obtusis glabris dense efc 
prominerite reticulato-venosis, petiolis petiolulisqiie sulcatis, pe- 
dunculis brevibus paucifloris, bracteis linearibns ciliatis, calyce 
breviter S-dentato, dentibus ciliatis, corollce segmentis ovatis, 
staminibus 8-10, legumine recto ad basin attenuato marginibiis 
coriaceis, seminibna obliquis. 

Branches white, spreading, when young thinly hairy. Leaves 
usually short and very variabJe in the size of the leaflets (from 1*5 - 
3 cm. long and 1-2 cm. broad) ; rhachis of pinnae as long as 
petiole, about 5 mm. Corolla about 4 mm. long; calyx about 
half as long as corolla. Pod about 8 cm. long and nearly 1 cm. 
broad, glabrous, with numerous raised veins ; seeds about 8, 
brown, glabrous, and shining. 

Thickets on sandy soil, Fort Dauphin, 2850 ! 2587 1 

Albizzia ztoioides, BaiU. Woods, Fort Dauphin, 2659 ! 

(Only in Herb. Mus. Par.) 

Calliandra alternans, Bentli. Woods, Fort Dauphin, 2675 1 

Cadia Commersoniana, Baill. Woods, Fort Dauphin, 
3013 ! 

(Another species, hitherto found only by Commerson.) 

Mimosa Helvilleana, Baill. Fort Dauphin, 2544 ! 

Mimosa Psoralea, Bentli. Fianarantsoa, 2060 ! 

CEASSIJLACE^. 

Kalanchoe (§ Kitchikoia) verticillata, sp. n. (Plate III.) 

Herba erecta, omnino glabra, foliis ternatis carnosis cylindraceis 
apice 3-5-dentatis, floribus terminalibus pendulis numerosis, 
ealycis segmentis tubum sequantibus, corolla infundibulari coc- 
cinea, staminibus . infra medium tub i insertis, antheris oblongis, 
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disci squamis cupularibus, carpellis 4-5, seminibus parvis nigris 
striatis. 

All upright herb, 20-30 cm. in height. Leaves about 2-3 cm. 
long and 2 mm. in diameter, terete, fleshy, ending in 5 small 
teeth, 3 linear erect and 2 broad reflexed, with a gland in the 
centre. Elowers 2-5 cm. long on drooping pedicels about 6-8 cm. 
Calyx about 8 mm. Corolla scarlet, constricted above the base, 
with short (3 mm.) obtuse apiculate segments. Stamens 3 mm. 
shorter than the styles. Nectarial scales small, cupular. Carpels 
4-5. Calyx and lower half of corolla persistent in fruit. 

Sandy dunes, Eort Dauphin, 2983 1 

Kalakchoe beacteata, sp. n. 

Perennis, ramis dense velutino-tomentosis, foliis ovatis subacutis 
petiolatis carnosis albo-tomentosis, racemis terminalihus bracte- 
atis, bracteis foliis subsimilaribus, calycis segmentis 4 brevibus 
triangularibus, corollse segmentis parvis rotundatis apice calloso- 
mucronulatis quam tubus brevioribus, staminibus 8, disci squa- 
mis quadratis, carpellis 4. 

About 1 j feet high. Branches when young obscurely four- 
^ sided. Leaves 2-3 cm. long (excluding petiole 5-7 mm.) and 1- 
1‘5 cm. broad. Cymules 3~ or many-flowered; pedicels under 
1 cm. ; bracts 1 cm. or more long. Calyx 4-5 mm., divided 
almost to base. Corolla about 1 cm, long, and 5 mm. broad at 
the base, narrowing slightly at the throat; segments with a fleshy 
mucro at the back near the tip. Anthers oblong, with connective 
sometimes apiculate. 

Sandy dunes, Port Dauphin, 2993 1 

COMBEETACEiE. 

CoMBEETUM PiJEPFEEA, YaJtl, var. BEACTEATA, noY. var. 

Erect and shrubby in habit. Leaves very large, ohovate, cori- 
aceous. Blade 9 cm. long and 5 cm. broad. Petiole 1-5 cm. 
Flowers in axils of small linear hairy bracts. 

Open ground, Port Dauphin, May, 2565 I 

EHIZOPHOEE^. 

MaCAEISIA EMAEGIIfATA, sp. U. 

Arbuscula, ramis corrugatis tenuiter hirsiitis, foliis oppositis 
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obovatis obtusis yel sfepius emargina^tis, petiolo costisqne laxe 
teiiuiterque pilosis eseteris glaberrimis, pediinculis axillaribus 
brevissimis l--2-flori?, bracteis minutis, sepalis triangularibiis 
demum reflexis, staminibus 15 basi in copulam breviter connatis, 
ovario subclavato vel oblongo obscure 10-suleato dense velutino- 
tomeotosis 5-loculari, ioculis 1-ovulatis, seminibus superue late 
alatis. 

A shrub with grey branches and thinly covered with hairs 
especially at the nodes. Leaves (excluding petiole about 5 mm.) 
4-6 cm. long and about 2-6 cm. broad ; margin cutinized, oc- 
casionally obscurely serrate, subrevolute. Peduncles 6-7 mm. 
long; pedicels very short. Sepals about 3 mm. Ovary about 
1*5 cm. long and 1 cm. in diameter, spuriously 10-celled by in- 
trusion of the septa. Seed 2 mm. long, with a broad wing 
4^-6 mm. long attached to upper part. 

Woods near Port Dauphin, 2747 ! 

Ajj^isophyllea falIiAX, sp. n. 

Prutex, ramis junioribus dense sericeis demum glabratis, foliis 
ovatis acutis ad apicem callosis brevissime petiolatis 5-nerviis 
coriaeeis margine revoluto, spicis axillaribus, bracteis linearibus, - 
sepalis 4 triangularibus acutis obscure 5-nerviis, petalis keiniatis, 
laciniis filamenta cum antheris simuiantibus, stylis 4 subulatis 
recurvis. 

A shrub with erect spreading branches. Leaves when young 
rather densely covered with long scattered hairs, but becoming 
quite glabrous as well as thick and coriaceous ; usually 4-7 cm. 
long and about 3*5 cm. broad ; veins parallel (5-7), ending in a 
thickened glandular point. Spikes 4-5 cm. long, with rather 
numerous flowers each about 3 mm. in diameter. Sepals acute. 
Petals cut up into 5-10 lacinise, each of which has exactly the 
appearance of a filament and ends in a globose white swelling 
resembling an anther. (This is probably a similar arrangement 
to that in Farnassia jpalmtris ion: deceiving insects.) 

Open ground near Porb Dauphin, 2811 ! 

MTETACEJ2. 

Eugeisia Jamboi/ANA, Linn. 

IS'ative name “Eohitra,” a good timber tree. Fort Dauphin, 
2554 ! 2398 1 New to Madagascar. 
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MELASTOMACEJE. 

(By Prof. A. CoauiAEx.) 

OSBECKIA BIONXCHOIBES, Oogn.y Sp. B. 

O, ramis foliisque supra brevissime denseque setulosis, foliis 
petiolatis ovato^oblougis acutiusculis basi rotundatis siibtus bre- 
vissime denseque velutinis, 7-nerviis, nervis 2 intermediis basi 
distiucte coalitis ; paiiiculis paucifloris ; floribus di-meris, longiiis- 
cule pedicellatis, calyce subbemispliserico, ut videtur subtruncalo 
adpresse longiusciile denseque setuloso, antberis oblongis, fructu 
exserto, 

Eami robusti, obscure tetragoni. Petiolus robustiusculus, 
breviter denseque setulosus, 1-1*5 cm. longus. Eolia rigida, 5-6 
cm. longa, 2*5-3 cm. lata. Paniculae 3 cm. iongae ; pedicelli 
robusti dense adpresseque setulosi, 5-8 mm. longi. Calyx 5 mm. 
longus. Pebala purpurea, late obovata, subretusa, brevissime 
ciliata, 1 cm. longa. Antberce inappendiculatse, 3 mm. longie. 
Stylus gracilis, 1 cm. longus. Capsula globosa di-costata, superue 
longiuscule denseque villosa, 8 mm. crassa. Semina min. longa. 

Near Vaingaindrano (East Coast), 2266 ! 

OsBECKiA Elliotii, Cogn.^ sp. n. (Plate IV.) 

O. ramis junioribus ad nodos brevissime ciliatis cseteris glaber- 
rimis, foliis petiolatis oblongis breviter acuminatis basi acutius- 
culis vel subrotundatis trinerviis vel obscure 5-nerviis, supra 
tenuissime denseque albo-punctatis subtus ad nervos vix setulosis 
caeteris glabris, paniculis paucidoris, floribus 4-meris breviter 
pedicellatis, calyce paucisetuloso prsecipue ad lobos, tubo sub- 
ovoideo-campanulato, lobis anguste triangularibus obtusis, tubo 
paullo longioribus, antberis oblongo-linearibus obtusis. 

Eami satis graciles, obscure tetragoni. Petiolus gracilis glaber, 
1-1*5 cm. longus. Eolia rigidiuscula supra intense viridia subtus 
pallida, 5-7 cm. longa, 1*5-2 cm. lata. Paniculse foliosas 5-7 cm. 
longa) ; pedicelli glabri, 3-8 mm, longi. Calycis tubus pallide 
viridis, 5 mm. longus; lobi distiucte articulati, 6-7 mm. longi, 
Petala rosea, obovata, truncata vel subretusa, breviter ciliata, 
15-17 mm. longa. Antherae aurantiacse, 5-6 mm. longaB, loculis 
leviter undnlatis. Stylus filiformis, 1*5 cm. longus. Capsula 
Bubglobosa, apice breviter setulosa cseteris glabra, 5-6 mm, 
crassa. 

Near Eort Daupbin in woods, 2488 1 Vaingaindrano, 2251 ! 

Diohcetantheea g-eanbieolia, Oogn,y sp. n. 

Eamis obtuse tetragouis, ad nodes aonulato-setosis cseteris 

linn. JOTJEN. — BOTANY, VOL. XXIX. C 
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glaberrimis Isevibusque ; foliis magnis, ovalo-obiougis, acutk, 
basi subrotundatis, 6-iierviiSy supra glabris vel levitcr furfu- 
raceis, subtus ad ueryos longe sparse adpresseque setosis cseteiis 
vix setulosis ; panieulis aiuplis, iiiultifioris ; iloribus 4-Hieris; 
calyce glabro, tubo cauipanulato-urceolato, lobis late rotundatis, 
tubo multo brevioribus. 

Eami robusfci, elongati, simplices. Petiolus robustiiiseiilus, 
sparsissime longeque setosus,3 em. longus. Folia rigida, 18-15 em. , 
longa,5|-6| cm. lata; nervis robustis, supra profunde impressis, 
subtus nervulisque valde prominentibus : uervulis numerosis. 
Paiiiciilae ut videtur late pyramidata^, ramis patulis, valde raniu- 
losis; pedicelli 8-4 mm. longi. Calycis tubus 5 mm. lougiis 
latusque, demum 8-costatus, apice Icviter coiistrictus ; lobi 
patuli, coriacei, 1|- mm. lougi. Petala rubra, late suborbicularia, 
7-8 mm. lata. Antberse tortuos^e, 5 mm. lougje. Btylus fiii- 
formis, 14-15 mm. longus. Capsula subglobosa, tetragoua, 
vertice paucisetosa, 5 mm. crassa. 

Woods near Fort Dauphin, 30401 

MEJDIIiril/LA ELOFOATA, sp. U. 

Grlaberrima vel in juventute vix furfuracea ; ramis obtuse* 
tetragonis ; foliis oppositis, longe petiolatis, oblongis, breviter 
acuminatis, basi rotundatis, subtiliter remoteque denticulatis, 
obscure 5 -nerviis ; panieulis terminalibus, elongatis, paucidoris ; 
doribus 4-meris, ebraeteatis ; calyce subhemispba)rico, limbo 
obscure 4-lobato ; petalis apice rotundatis. 

Eami robusti. Petiolus satis gracilis, angulato-suicatus, supra 
apice breviter denseque pilosus, 5-9 cm. longus. Folia sub- 
membranacea, supra Isete viridia, subtus satis pallidiora, 9-14 
cm. longa, 2|-4 cm. lata. Paniciiise ut videtur penduije, augustaD, 
2^-3 dm. longae ; pedunculus communis gracilis, teres, inferne 
longe simplex ; rami breves patuli ; pedicelli 2-5 mm. longi. 
Calyx pallide viridis, 5 mm. latus. Petala pallide rosea, late 
ovata, 4 mm. longa. Antherse lineari-subulatm, 8 mm. longsB, 
postice obscure calcaratse. Stylus apice atteauatus, 4 mm. 
longus. \ 

Woods near Fiort Dauphin, 2697 ! 

Memecylof teWattebitm, Oo^gn,, sp. n. 

Fere glaberrimuV ; ramis tetrapteris, ad nodes breviter annn- 
lato-setosis ; foliis kubsessilibus, ovaiis vel obovatis, obtusis vel 
iiiterdiim retusis, iJasi subacutis, obscure penninerviis ; cymis 
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axiJlaribnSj breyissimis, paucifloris ; caljce subhemisphspnco, 
limbo minute 4-denticulato ; petalis triangularibus, longe acu- 
minatis. 

E/ami graciles, fusceseentes. Folia patula, rigidiuseula, supra 
nitidula, 14-18 mm. longa, 9-12 mm. lata. CjmsD 4-5 mm. 
longse, ad nodos breyissime setulosse ; pedicelli yix 1 mm. longi 
Calyx airo-yiridis, l|-2 mm. latus. Petala 2 mm. longa. An- 
therse rostratse, ecalcaratse, 1| mm. longse. Stylus capillaris, 
demum 4-5 mm. longus. 

Alluyial plains of Yaingaindrano, 2203 et 2252 ! 

CIJOUEBITACE^. 

(By Prof. A. Coq-niaux.) 

CtJCXJMis PAEyiPOLius, Gogn.^ sp. ii. 

Annuus; caule procumbeute, cirrlioso, setulis breyissimis siib- 
reflexis dense yestito demum scabro ; foliis paryis, viridi-cinereis, 
submembranaceis, utrinque loiigiuscule denseque setulosis, late 
ovato-cordatis, subintegris yel leviter trilobatis, lobis late triangu- 
laribus, acutis, interm edio multo majore, sinubus rotundatis ; 
peduuculo femineo breyi, satis gracili ; oyario ovoideo, breyius- 
cule denseque hirsute ; fructu late oyoideo^ aculeis crassis breyibus 
dense yestito, to to densissime breyiterque setuloso. 

Caulis gracilis, breyis, subsimplex, sulcatus, cinereus. Petiolus 
gracilis, striatus, breviter denseque hirsutus, 1-2^ cm. longus. 
Folia 1|~2J cm. longa lataque, margiiie minute denticulata, basi 
leviter emarginata, pedato-5-nervia. Cirrhi subfiliformes, breyes, 
siilcati, breyissime hirtelli. Flores masculi a nobis non visi. 
Pedunculus femineus 2-4 mm. longus, densiuscule hispid us. 
Fruetus cinereus, cm. longus, 12 mm. crassus. Semina 
pallida, oboyato-oblonga, valde compressa, obscure marginata, 
4^5 mm. longa, 2 mm. lata. — Aff. (7. sulsericeo^ Hook. f. j 
Oogn. in DO. Monogr. Phan. hi. 506. 

Amongst grass near Lake Itasy (Interior), 1947 ! 

Melotheia (§ Eumelotheia) Elliotiana, Cogn,^ sp. n. 

Monoica, glaberrima ; foliis ovato-cordatis subdeltoideis, in- 
tegris, supra tenuissime denseque punctato-scabriusculis, subtus 
glaberrimis ; cirrhis simplicibus j racemis masculis paucihoris, 
petiolo paullo brevioribus; calyce late campanuiato; antheris 
subexsertis, glabris, non ajDpendiculatis ; fructu globoso j semi- 
nibus isevibus tenuiter marginatis. 


20 


MB. G. SCOTO: ELLlOl' ON 

Eaini graciilimi, sulcati, Ice^es. Petioiiifcs gracili?:?, striiiius, 
2'5~8 cm. loBgus. Folia teniiiter mombranacea, intense viridia, 
breviter obtiiseque acuminata efc mucronulata, 5“(> cm. longa et 
fere totidein lata, iiiargino nndukto-deuticulata ; sinus basiiaris 
late rotiiiidatus, 1 cm. profundus. Cirrlii graciies, broviusculi, 
sulcati. Pedunculus conimmiis masciilus filiformis, striatus, 
2-2*5 cm. longus, apice 4-6-florus; pedicelli 2-4 mm. longi. 
Calyx glaber, 1*5 mm. longus, 2 mm. latus. Corolla glabrata, 
segmentis crecto-patulis, oyatis, obtiisis, 2 inm. longis. Btaminum 
iilamenta 1 mm. longa; aiitberje siiborbicularcs, I inm. lata>. 
Pedunculus fmctiferus, jaiiformis, 1*5 cm, longus. Fnictus Isevis, 

G mm. crassiis. — Aff. AT. maroimtee, Cogn. in DC. Monogr, 
Phan. iii. 593. 

Melothbia (§ Souena) polycarua, Vogn*^ sp. n. 

Moiioica, fere giaberrima ; foliis membrauaceis, ovato-cordatis, 
angulatis vel obscure trilobatis, supra teiiuissime al1)o-punetatis 
scabi'isquc; subtus glabris subleevibusque ; doribiis masculis 
femineisque ad apicem peduncixli communis subumbellatis ; 
calyce glabro ; fructu globoso creberrime siibtiliterquefoyeolato 
seminibus parvis valde compressis, distincte marginatis, 

Eami graciilimi, sulcati, glaberrimi, ramulosi . Petiol us gracilis, 
striatus, glaber 1-3 cm. longus. Folia intense viridia, 3“4*5 cm. 
longa lataque, apice acutiuseula et mucronulata, margiiie 
undulato-denticulata ; sinus basiiaris late rotundatas, *5-1 cm. 
profundus. Cirrhi capillares, eloiigati, glabri. Pedunculi com- 
munes masculi femineique capillares, sulcati, 1-2 cm longi, apice 
3-5-flori; pedicelli 2-B mm. longi. Calyeis tubus eampanulatus, 
1*5 mm. longus; dentes breyissimi. Corolla) segmenta ovata 
acutiuseula, leviter furfuraceo-puberula, 1| mm. louga. Anthorse 
ovatm, dense papillosse, | mm. longse. Fructus glaber, pallide 
viridis, 6-7 mm, crassus. Semina albida, laeyia, anguste ovata, 
3-3g mm. longa, 2 mm. lata.— Aff. M, 'perf milled^ Cogn. 1. c. 607, 

Thickets, Fort Dauphin, 2816 ! 

SAMYDEiE. 

Calanpica lucida, sp, n. (Plate V.) 

Arbuscula, ramis rugosis, junioribus hirsutis, foliis lanceolatis 
vel oblanceolatis obtusis glaberrimis breviter petiolatis, cymis 
axillaribus ^ubumbeliatis 20-floris dense albo-hirsutis, sepalis 
ovatis glandiila magna sessile auctis, petalis linearibus, antheris 
basi villis S-momatis extrorsum dehiscentibus, ovario villoso. 
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A shrub with wrinkled branches densely hairy when young. 
Leaves glabrous and glossy aboye, reddish brown on the lower 
surface ; (excluding the petiole, which is about 5 mm.) usually 
3-4*5 cm. long and 1-1*5 cm. broad, occasionally obscurely 
toothed. Peduncle 5 mm. ; pedicels about as long. Sepals and 
petals 3-4 mm. densely hairy. Sepaline gland wrinkled, sessile. 
Ovary and receptacle very hairy. 

Woods, Fort Dauphin, 2834 ! 

HoMALIUM (§ MyRIAjSTHETA) BBEVIPEnOTOULATTJM, Sp. U. 

Arbor, rarais griseis minute hirsutis, foliis oppositis vel alternis 
obovatis obtusis vel emarginatis refiexis coriaceis, subtiis supra 
venas pubernlis caeteris gla.bris coriaceis, pedunciilis quam folia 
brevioribiis tetragonis velubino-tomentosis paucifloris, horibus 
5-meris subsessilibus, calycis segmentis quam tubus longioribus 
apice obtusis, petalis spathulatis margine eiliato, staminibiis 
saepius 15, glandulis subsessilibus globosis rugosis glabris, stylis 
3-4. 

A tree with grey bark. Leaves (excluding petiole about 
5 mm.) 6*5-8 cm. long and 3*5-6 cm. broad. Peduncle 2-3 cm. 
Jong ; flowers chiefly terminal. Calyx obconic, externally densely 
velvety pubescent; segments 5-6 mm. long. Grlands about 
1 mm, in diameter. Stamens shorter than the petals. Ovary 
covered with long stiff hairs. ISTear S'. Bail!. 

Woods, Fort Dauphin on sandy soil, 2600! 

HOMAIillTM (§ MyRIAITTHEIa) EASOIOUOATIJM, sp. 11 . 

Arbor, ramis juventute obscure xiuberulis demum glabratis, 
foliis oppositis rarius alternis obovatis emarginatis subtus supra 
venulos pubescentibus casteris glabris coriaceis, margiue revoluto 
rariiis serrato, pedunculis axillaribus quam folia longioribus 
dense hirsutis, floribus l-3nis brevissime pedicellatis, braeteis 
ovatis, calycis tubo turbinato quam segmenta multo breviore, 
petalis sepala paullo superantibus spathulatis, glandulis renifor- 
mibus hirsutis brevissime peduneulatis. 

A shrub or small tree with grey branches. Leaves crowded, 
varying from ovate to broadly obovate * blade 4‘5-6*5 cm. long 
and 2-3*5 cm, broad, petiole 5-7 mm. long. Peduncles 5-7 cm. 
long, with usually about 6 irregular whorls of flowers. Bracts 
5 mm. Flowers about 1 cm, in length and the same in diameter. 
Sepals about 6 mm. Filaments hairy, anther-loculi parallel, 
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attached by the apex. Grlands free from sepals and about 2 inui. 
long. Ovary wholly superior. Kear //. itohile^ Bail!., and 
preceding sp. 

Woods on white sandy soil, Fort Dauphin, 2017 1 2029 ! 

HOMALIUM (§ MrillAXTHETA) UKCEOLATLLM, Sp, IL 

Arbiiscula, ramis brunueis striatis glabris, foiiis laneeolatis vel 
oblanceolatis acutisvel obtusis serratis luargiue revoluto, pediin- 
cLilis quam folia lougioribus velutino~tomento>sis, iloribus 4-ineris « 
solitariis dissitis breviter pedicellatis, bracteis ininutis, braeteoliB 
pedieello adnatis, calyeis tubo turbinatu externe puberulo qiunn 
segmenta paullo longiore, petalis spathiilatis, staininibus saqiiiis 
12 petala 9&quantibus, glandulis Buperne coneavis earnosis 
pedunculatis lateraliter glandulis minimis auctis. 

A tree or shrub with brown glabrous branches. Leaves with 
about 9 pairs of blunt serrations, each of which has a depressed 
gland on the lower surface helow' the tip ; leaves, exclusive of 
petiole, 5-7 cm. long and 2-3 cm. broad; petiole 5 mm. Pe- 
duncles 6-9 cm. ; pedicels about 2 mm. long. Petals about 3 mm. 
Calyx-tube 3 mm. Styles 3. Ovary very hairy ; ovules numerous. 

Woods, Fort Dauphin, 2662 I # 

Homalium (§ Mybtantheia) oimosulum, sp. n, (Plate VI.) 

Arbuscula, ramis corrugatis griseis glabris, foliis sa3piixs alternis 
oblongis obtusis vel acutis breviter petiolatis serratis, peduneulis 
quam folia multo longioribus velutino-tomentosis, cymulis nume- 
rosis l"4-doris, bracteis parvis triangular! bus, braeteolis ovatis 
pedicelios sequantibus, calycis tubo quam segmenta breviore, 
petalis spathulatis quam sepala longioribus, staminibus petala 
fiequantibus ssepius 15, glandulis pedunculatis capitatis liirsiitis, 
stylis 3. 

Branches grey and almost glabrous; leaves 3-5-6*5 cm. long 
and 2-3 cm. broad exclusive of petiole (whicb is about 4 inin.) ; 
serrations blunt with a pitted gland on the lower surface. Pe- 
duncles 9 cm. long, bearing numerous contracted eymules ; bracts 
triangular, 1-2 mm., glabrous wuthin ; bracteoles as long as but 
free from the pedicels (2-3 mm.). Calyx-segments about 4 mm., 
with glands nearly 2 mm. in height. Stamens varying from 1-3 
opposite each petalin the same flower. Very near Il.fasciculatum, 
hut easily distinguished by the inflorescence, hi*acts, and glands. 

Woods on sandy soil, Fort Dauphin, 3037 ! 
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HoMALIDM (§ MXRIANTHErA) DANCEOLATUM, Sp. Tl. 

Arbuscula, ramis saltern junioribus tetragonis, foliis oppositis 
saepius per paria aggregatis 4ais lanceolatis aeutis basi sub- 
cordatis serratis glabris, peduneulis quam folia brevioribus dense 
hirsutis, iioribus snbsessilibiis 5-nieris, ealyce fere ad basin diviso 
omnino pubescente, calycis segmentis oblongis obtusis, petalis 
ovatis sepala siiperantibus, staminibus 15 petalis dimidio brevi- 
oribus, filamentis hirsutis, glandulis breviter pedunculatis, stylis 

A shrub or small tree with brown bark. Leaves bluntly ser- 
rate, with a pit-like glandular depression under the tip of the 
teeth; usually 5-9*5 cm. long and 2-2*5 cm. broad; petiole 
8-4 mm. Peduncles about 4 cm., with dowers only in the upper 
half. Flowers 6-7 mm. in diameter; bracts ovate, less than 
2 mm. ; bracteoles 3 mm. longer than the pedicels. Distinguished 
by the peculiar cordate base of the leaf. 

In woods. Fort Dauphin, 3056 ’ 

Homalium (§ Nisa) iNVOLircEATTJM, var. nxiciDA, nov. 

var.; leaves obtuse (5-8 cm. long and 2*5 cm. broad), glossy glan- 
' dular above, paler below, with markedly revolute edges (thus 
diifering considerably from the ordinary type of the species). 

In woods, sandy soil, Fort Dauphin, 2304 ! 

Homalium (§Nisa) Bailloni, sp. n. 

Arbor, ramis corrugatis glabris, foliis oblongis vel ovatis ob- 
tusis vel cuspidatis coriaceis glaberrimis lucidis, peduneulis axil- 
laribus quam folia longioribus, doribus candidis l-3nis sessilibus, 
bracteis cupularibus, calycis tubo externe glanduloso 8-sulcato 
quam segmenta longiore, petalis obovatis obtusis membranaceis 
sepala multo superantibus, staminibus 4-5 brevibus, glandulis 
parvis, stylis 4-5, ovario sub 1-loeulari. 

A tree with glabrous, irregularly furrowed branches. Leaves 
dark and glossy above, lighter in colour below, prominently 
veined on both surfaces ; the margin entire, or with a minute 
glandular sinus at exit of the lateral nerves ; blade 8*5-12 cm. 
long and 5*5-6’5 cm. broad ; petiole l*5-2*5 cm. long. Peduncles 
zigzagged, 8-10 cm. long. Flowers sessile, 4-5-merous. Calyx- 
tube about 3-4 mm. long, with short (2-3 mm.) blunt rounded 
teeth. Petals 6-7 ram. long, pure white, with raised veins. 

Woods, white sand, Fort Dauphin, 2853 ! 


2h 


HH. (h SCOTT ELLIOT ON 


Homalixjm (§ Blackwellta) iJSTEa3nEOLrirM,AS'. £11 lot. (Sjii. 
MachceUia integrifolia^ Lam., eci deserlg}t.) 

Botli tlie figure and description in Lanuirck's EneycL (tab. 412) 
are very vague, and I have been unable to find tlie specimen in 
Lamarck’s Herbarium at Paris. It is distingnisbed from tbo 
3iext species by its pedicellate flowers. 

Homalixjm (§ Blackwellia) nucinuAf, sp. in 

Arbor, ramis pallidis striatis, foliis xmriis lanecolatis ovatis vel 
obovatis acutis vel obtusis (etiam emarginatis) lucidis margine 
serrato, pcdunculis axillaribus simplieibus elongatis, fioribus 
jjuracrosis subsessilibus O-S-nieris, enlycis tubo iurbinato striato 
pnbesconte, segvuentis miuutis rotundatis, pctalis ligulatia obtusis 
dliatis fructu persistentibus, filainentis breviljUs, glajidulis sessi- 
libus bemisjjbsericis birsutis, ovario 1-loculari, stylis 3. 

A tree with light- coloured bark and dark-brown leaves, smooth 
and glossy above, paler below ; veins prominent on both surfaces; 
blade G-S cm. long and 2-3*5 cm. broad; petiole about 1 cm. 
Pedmicles numerous, erect, 7-10 cm. long, and densely covered 
with flowers. Blowers about 5 mm. in diameter, with a small 
conical calyx-tube and minute (1 mm.) sepals ; the petals reflex 
and persistent in fruit ; anthers bilobed ; ovary apparently en- 
tirely 1-loeular, 

Woods, Fort Dauphin, 2661 1 

PASSIBLOEEiE. 

Phtseha madagascaetensts, TJwu,^ var. nosiraTEOLiA ; foliis 
oblongis coriaceis (8-12 cm. longis et 2-3 cm. latis) ; sepalis 5-8, 
1-nerviis non maculatis, staminibus 10-16. 

Bort Dauphin, 2741 ! 

BICOIDEiE. 

MoLLTIGO DECAlVnBA, sp. n. 

Brutex, ramis erectis rigidis lignosis obscure tetragonis, foliis 
alternis crassis obovatis vel spathulatis ad basin atteuuatis glabris, 
sepalis 5 oblongis, petalis 0, staminibus 10 ima basi subcommtis, 
capsula 3-loculari, pauci-ovulata, seminibus nigris reniforinibus 
tuberculatis. 

A shrub 2-8 feet high, with stiff ZgciumAike branches. Leaves 
in alternate fascicles, usually 3 together, very variable in. shape 
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and size; usually 1-3 cm, long and from 3-6 mm. broad. Sta- 
mens 10, swollen towards the base. Capsule oblong, as long as 
tbe sepals ; styles free to the base. 

Sea-shore near Eort Dauphin, April, 2481 ! 

The extraordinary habit and 10 stamens separate this species 
from all others, and it is with some doubt that I have included it 
under Mollugo. It has a distinct affinity to Macarthuria and 
TehjgUum, but could not be placed under these genera, so that, 
as it is distinctly related to the following species, which has also 
10 stam.ens, I have refrained from making a ne’w genus. 

Mollugo ojsspitosa, sp. n. (Plate YII.) 

Perennis, radice lignoso, foliis rosulatis spathnlatis obtusis vel 
emarginatis ad basin amplexicaule attenuatis, peclunculis minute 
puberulis, cymis congestis subumbellatis, bracteis membranaceis 
ovatis acutis, sepalis 5 oblongis obtusis, petalis 0, staminibus 10- 
15, seminibus paucis minute tuberculatis strophiolatis. 

A small woody perennial. Leaves 2*5~3*5 cm. long and 1- 
1*5 cm. broad (at the base 3 mm. broad). Peduncles 2 or more, 
3-5 cm. long, ending in a many bracteate umbel, which consists 
apparently of contracted pseudodichotomous cymes. Bracts 
* small, wffiite, one-nerved. Sepals about 3 mm. long. Capsule as 
long as the sepals. 

Allied to the common Jf. nudicaulis, Linn. 

From arid sandy country of the Antandroi, S.E. of Fort Dau- 
phin, June-July, 2978 ! 

AEALIACEiE. 

Panax ornipolitjs, Baher^, var. pauciplora ; secondary 
peduncles 2-3-flowered ; pedicels shorter (less than \ inch) ; 
leaves more coriaceous and reflex ; mature fruit pentagonal. 

Woods, Fort Dauphin, June, 2837 ! 

ETrBIACE.;E. 

. Weber A. saxatilis, sp. n. {Geni;pa, sensu Baill.) 

Frutex, ramis hirsutis subtetragonis, foliis oblongis vel ovatis 
supra glabratis subtus dense sericeo-villosis margine revoluto, 

^ The “ ciipiile ” {vide Dater, in Journ. Linn. Soc. Lot. xx. 155) seems like the 
united bracts of an umbel which has been reduced to a single sessile flower. 
The flower is articulated above the mptihf as one would expect if this were the 
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stipulis in limbnin latum ovatuni acuminatum eonnaiis, floribus 
mimerosis quasi terminalibus brevit:er podicellatis eovymbosis, 
bracteis linearibns hirsntisj ealycis segmenlis tubrim aH|uauiibiis, 
corolliB tubo elongate sericeo-villoso, lobis rotunJatis, ovarii locaiiis 
4~ovulati8, seminibiis peltate affixis, liaeca globosa nigra ienuiter 
birsiita. 

A mucb-branched shrub with grey bark, [xaives 1*5-2 cm. 
long (exclusive of the petiole about 6 mm.) and 7 mm. to 1*5 cm. 
broad, black and glabi^ous above, very densely hairy below. ^ 
Calyx-limb 2-3 mm. Corolla 7-8 mm. Berry 6 mm. in diameter, 
with 2 loculi, each with four seeds affixed together-— 2 erect and 
2 pendulous. 

Open ground, Fort Dauphin, 2683 I 2885 ! 

Carphalea akottlata, Bailh 

Only in herb. Mus. Par. 

Fort Dauphin, 3002 ! 2563 ! 

Flagenium trielouitm:, Bcdll. (Syn. Trmfenm fnforim, 
Vahl.) 

Only known in herb. Miis. Par. 

Fort Dauphin, 2749 ! " 

COMPOSITiE. 

Veunonia sublutea, sp. n. 

Frutex, ramis divaricatis albo-tomentosis, foMis obiongis ob- 
tusis supra viridibus glabris subtus dense albo-tomentosis, eapi- 
tnlis solitariis vel l-3nis terminalibus lO-fioris, involucri bracteis 
4-5-seriatis ovatis obtusis rigidis margin e ciliato, corollis sub- 
luteis, achjeniis hispidis 5-costatis, pappi setis scabridis paucis, 
exterioribus brevibus. 

A low branching shrub with brauchlets white and woolly when 
young, and marked by raised iddges corresponding to the leaf- 
bases. Leaves, excluding petiole, 1-2 cm. long and 5-7 mrn. 
broad ; petiole 2-3 mm. Peduncles less than 1 cm. ; involucre 
about 6 mm. long, with obtuse concave bracts. Corolla to all 
appearance bright yellow. Pappus of about 30 scabrous hairs ; 
the outer pappus of shox't bristles. 

Open sandy dunes, Fort Dauphin, 2552 ! 2736 ! 

Vebnonta (§ Strobocalvx) Baillokt, sp. n. 

Arbuscula, rami s striatis fulvo-hirsutis, foliis elongatis lanceo- 
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latis aciitis basi cimcatis subamplexicaulibus supra glabris subtus 
purpureis remote hirsutis, eymis axillaribus dichotomiis liirsutis, 
capitulis ovoideis 2~3”iloris, involiicri bracteis 5-seriatis ovatis 
margine ciliato, acbseniis 3-quetriSj pa]3pi setis copiosis scabridis. 

Branches at first covered with shaggy indument, but finally 
becoming almost glabrous. Leaves unequal-sided, narrowed to 
the petiole and amplexicaul at base, slightly revoliite at margin, 
usually 15 cm. long and about 4 cm. broad. Cymes covered with 
shaggy brown hairs; peduncles about 6 cm. long. Involucre 
about 7 mm.; the scales bearing a dark green mark at the tip) 
and ciliate at the margin. Pappus double ; the outer row about 
half as Jong as the inner. 

Porest, Port Dauphin, 2252 ! 

Veenonia (§ Steobocalyx) Antanossi, sp. n. 

Arborea, ramis dense albo-lanatis, folds oblanceolatis acutis 
subacuminatis supra viridibus subtus albo-tomentosis, capitulis 3 
magnis globosis, involucri bracteis ovatis acutis rigidis dorso 
lanatis apice ciliatis, receptaculo minute fibrillato, corollse elon- 
gate lobis apice corneis, achseniis longis striatis, pappi setis 
copiosis. 

Leaves 10-18 cm. long and 5-7 cm. broad, cuneate at base, 
subglabrous and reticulately veined above, covered on lower sur- 
face with dense white tomentum. Capitula 1-5 cm. long and 
almost as broad, oe -flowered. In voluci’e-scales many-seriate ; 
the outer short and woolly, the inner gradually larger and more 
glabrous ; the innermost cartilaginous and narrow. Corolla 
rather long, with the lobes ending in acute carLilagiiious tips. 
Achenes 4-5 mm. long. 

Allied to V. rJiapojiticoides, Baker, but easily distinguished by 
the larger leaves and smaller capitula. 

Woods near Port Dauphin, 2660 ! 

Yeenonia (§ Steobocalyx) Parabifani, sp. n, 

Arborea, ramis dense albo-lanatis, folds oblanceolatis acutis 
utrinqiie tomentosis ad basin atteiiuatis, capitulis corymbosis 
numerosis 6-floris subcylindraceis, involucri bracteis 3-5-seriatis 
ovatis dorso lanatis, achseniis striatis, pappi setis paucis (15) 
scabridis. 

Branches marked by 3 raised lines corresponding to the leaf- 
bases. Leaves 6-10 cm. long and 2-3 cm. broad. Corymbs 
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terminal; involucre-scales very woolly and ciiiaie at the tip^ 
Corolla about 1 cm. long, with rather long lobes. Pa[)|)UB of about 
15 scabrous hairs, with an exterior row I tlicir length. 

Allied to F. Baroni^ Baker. 

Bevooy, Fort Dauphin, 2287 ! 

KidoeelIiA lioulata, sp. nd 

Fruteseens, ramis striatis hirsiitis, foliis ovatis aciitis dcntatis 
ntrinque seabrido-pilosis, pecliinculis brovibus lanatis, involucri 
cain 2 )anulati bracteis sub 3-seruitis, exterioribus linearihus, iiite- 
rioribus oblongis obtusis dor»so dense eiliaiis, i*<T'‘t*[)tac(ilo toveo- 
lato, corolliB J lignlis brevibus 2-deutaii.s, aelueniis hispitlis has! 
areolatis, pappi setis numerosis. 

Leaves somewliat cuneate at base, coarstdy dentate (the teeth 
callous and glandular) ; leaves 3-G cm. long ami 2-3 eni. broad. 
Peduncles short, 2-3 together, densely covered with white hairs. 
Caj>itula 1*5 cm. in diameter ; outer bracts linear, inner broader, 
densely white-hairy on the back. Ligule of female flower mm. 
long. Pappus of thin, rather numerous hairs; achenes with a 
white cupular areola. 

Woods, Fort Dauphin, 2698 I also 3005 I 

AponocnpHAiiA MiNOB, sp. n. 

Frutex, ramis striatis hirsutis, foliis ovatis subacutis basi rotun- 
datis coriaceis utrinque scabrido*villosis, capitulis corymbosis 1- 
floris, corollse tubo glanduloso-hirsuto, involueri bracteis 7-8^ 
exterioribus parvis lauatis, interioribus gradatim majoribus, intimo 
magiio margine circa florem inflexo, achmniis nigris hirsuiis an- 
imlo cartilagineo coronatis. 

An erect shrub with striate bi'anehes covered wdth scattered 
brownish hairs. Leaves rounded or subcordate at base, hairy 
on both surfaces, but esjpecialiy on the 2 )rominent veins below ; 
blade about 5-9 cm. long and 3-5 cm. broad, with a petiole 
about 4s cm. Panicles very dense ; capitula in groups of 3-li ; 
bracteoles 2, linear, woolly; outer bracts woolly, inner becoming 
gradually larger and more glabrous, the innermost with the edges 
bent in so as to completely surround the solitary flower. Corolla 
about 4s mm. long. Achenes black and hirsute, when mature 
about 4s mm. long. 

This species differs from A. ;paucijiora, Baker, by the solitary 
flower in each capitulum and the very peculiar involucre. 

Woods near Fort Daujphin, 3014 ! also 2527 ! 
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Helichetsxjm (§ Lepici/IKe) Faeabieaisii, sp. n. 

Fruticosa, ramis erectis glanduloso-scabridis, foliis lauceolatis 
sessilibus apice calloso-mucromilatis subtus tomentosis margine 
valde revoluto, capitulis campanulatis 9-12-floris, involiicri brac- 
teis ovatis obtusis caiididis, fibrillis acutis rigidis, acbseniis yillosis, 
pappi setis rigidis albidis baud copiosis. 

An erect brancbing shrub (1| feet high) with leaves amplexi- 
caul, covered with scattered hairs on upper surface and below 
with dense matted tomeutum. Capitula about 5 mm. in length 
and the same in diameter. Involucre scales oblong or more 
usually ovate (sometimes almost acute), the midrib thickened 
below. Scales of receptacle about half as long as the involucre. 
Corolla yellow, shorter than the involucre ; achenes small. 

Open country, on sandy soil, Fort Dauphin, 2864 ! 

Helichevsxjm (§ Exihelicheysum) Ah-taistdroi, sp. n. 

Perenne, ramis prostratis csespitosis dense albo-lanatis, foliis 
obovatis vel spathulatis ad basin attenuatis amplexicaulibus dense 
argenteo-tomentosis, capitulis sessilibus (circa) 40-floris, involucri 
bracteis 4--5-seriatis aureo-brunneis nitidis ovatis acutis basi 
incrassatis quasi unguiculatis, pappi setis paucis scabridis. 

A low tufted perennial, 6-8 cm. in height. Leaves covered 
with dense silvery tomentum, 2-3 cm. long and 1“1*5 cm. broad. 
Capitula 3-4 ram. long. Involucre-scales with a short, thick, and 
curved claw expanded into an ovate golden-brown limb about 
3 mm. long and 1 mm. broad. Pappus not mature. 

Arid deserts of Antandroi country, south-east of Fort Dauphin, 
2980! 

Sekeoio emienensis, BG., var. bakceolata, Mlioi, Open 
places, Ankaratra Mountains, 2091 ! 

Senecio Vahs^gahs-deani, sp. n. 

Frutex, ramis striatis araneoso-albidis, foliis elougatis lanceo- 
latis acutis supra demum glahratis subtus dense albo-lanatis mar- 
gine revoluto, panicula corymbosa, capitulis numerosis 20-floris, 
involucri bracteis ovatis acutis apice glandulosis, radii floribus ligu- 
latis purpureis, achseniis striatis, pappi setis scabris baud copiosis. 

An erect shrubby plant with the leaves crowded at the ends of 
the branches. Leaves about 7-10 cm. long and 1-2*5 cm. broad. 
Panicle corymbose ; bracts small and linear; those of tlie invo- 
lucre about 5 mm. long, slightly hairy and glandular at the tip ; 
the inner with broad membranous margins ; calycle of several 
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cobwebby bracteoles, Eay short and broad ; curulia siighiiy 
longer than the involucre. 

Marshy incadows, Angalainpena (Interior), 2180 1 

Sexecio (§ Axxiri) Bakeri, sp. n. 

Ilerba sa^^pius prostrata glabra, foliis carnosis oblaneeolatis vel 
spathulatis dentatis in petioluiri loiiginn attenuatis, capitulis laxe 
coryinbosis, involucri bracteis 15-20 aeutia oblongis, niargnie 
mcmbranaceo albido, radii tloribiis 8 breyiter lignlatis ilavis, 
aclneuiis liirsutis, pappi setis copiosis iiexiiosis albidis. 

A rather variable lierbaeeous plant : wlieii growing near the 
sea the leaves are very crowded, thick, and ileshy ; \Yhen growing 
inland, membranous and distant. Leaves semiamplexicaul, from 
oblanceolate to spathulate, usually obscurely serrate, from2™G cm. 
long and 1-1*5 cm. broad. Capitula 2-4 togetlicr, subeorymbose, 
more than 20-flowered, and about 5 mm. long. Calyele of numer- 
ous small bracteoles ; bracts acute, with a broarl wdiite mem- 
branous margin. Achenes with a thick white cartilaginous ring at 
insertion of the pappus. 

Allied to S. Boiitoni, Balf. f., of Eodriguez, and S. rhodanihus, 
Baker. 

Near the sea and shady places, Fort Dauphin, 2307 ! 2955 ! 

Senecio (§ Kleixoidea) Axtaxjdroi, sp. n. 

Perennis, foliis teretibus carnosis ad apices n cutis callosis, capi- 
tulis 6-8 laxe corymbosis 15-20-lioris, bracteolis parvis linearibus, 
involucri bracteis 6-8 ad apicein birsiitis obscure costatis mar- 
giiie albido membranaceo, floribus radii 2 (vel pluribus ?).invo- 
liicriim paullo superantibus, corollm tnbo basi corneo styli basin 
tumidum includente, achseniis glabrivS, pappi setis copiosis. 

A glabrous shrub with cylindrical fleshy leaves about 3 cm. 
long and 3 mm. in diameter. Peduncle 10-11 cm, long, with 
pedicels 1-3 cm. long, subtended by small (4 mm.) linear brads. 
Involucre-bracts about 1*2 cm. long, with a tuft of minute hairs 
at the tip. Bays short ; the basal 2 mm. of the coi'olla-tube 
cartilaginous, enclosing a nectarial swelling at the base of the style. 
Achenes quite glabrous. 

Arid country of Antandroi to the south of Fort Dauphin, 2977 ! 

Lactuca ‘Welwitsohii, sp, n. 

Perennis, radice iignoso, foliis rosulatis obovatis obtusis supra 
glabris subtus albidis breviter petiolatis margine denticulato, 
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peduiiculis elongatis subcorymbosis paueifloris, iiivoliiero basi 4- 
bracteolato, involucri bracteis 4 linearibus acutis glabris margiiie 
membranaeeo, acliseniis striatis glabris. 

Eoot long and woody, about 7 mm. in diameter. Leaves 
crow'ded together, minutely dotted on lower surface, about 5-7 
cm. long and 2-3 cm, broad, denticulate along the margin; den- 
ticles about 1 mm. high. Scape 1| feet, few-dowered. Bracteoles 
of calycle ovate-cordate (2-3 mm.) ; bracts of involucre 1*5 cm. 
long, with a broad membranous margin. Acbenes 6 mm., marked 
by numerous scabrous ribs. Pappus abundant. 

Angola, Welivitscfi 3662 ! Sandy places, Fort Dauphin, Soott 
Elliot 2712 ! 

SAPOTACE^. 

SlDEROXVLON BaKERI, Sp. U. 

Fruticosum, rarnulis pallidis striatis, foliis oblanceolatis in 
petiolum gradatim attenuatis glabris margine revoluto, calycis 
segmentis 5 ovatis’ basi subcordatis corollas tubo segmenta 
aequante, staminibus 5 extrorsum dehiscentibus, staminodiis 
5 ovatis hirsutis circa stylum conniventibus, stylo exserto, ovario 
hirsute 5-loculari, loculis 1-ovulatis. 

A shrub. Leaves about 6-7 cm. long and 2*5-3 cm. broad 
(younger leaves very thinly hairy). Flowers leather numerous, axil- 
lary ; pedicels drooping, more than 1 cm. long. Calyx about 4 iiim. 
long, covered externally by glistening golden-brown hairs. 
Corolla-tube 4 mm., segments ovate concave. Stamens extrorse ; 
sLaminodes completely excluding all unnecessary insects. Ovary 
5-lobed, with 1 seed in each loculus. JN'ear 8^ microlohum^ Baker 
(Journ. Linn. Soc. xxv. 333). ^ 

In woods, Fort Dauphin, 2969 1 

SiDEEOXYLON MIOROPHVLLUM, Sp. n. 

xlrbusculum, ramis junioribus birsutis demum glabratis pallidis 
oorrugatis, foliis parvis obovatis obtusis subglabris ' margine 
revoluto, floribus l~3nis axillaribus, calycis segmentis suborbi- 
cularibus, eorollae segmentis ovatis, dlamentis 5 corollam asquan- 
tibus, staminodiis petaloideis ovatis ciliatis inflexis, stylo exserto. 

A much-branched shrub. Leaves 2-2*6 cm. long and 6-9 mm, 
broad ; petiole very short ; branches and petioles covered at 
first with glistening golden-brown caducous hairs. Pedicels 
about 5 mm. long. Flowers about 5 mm., of wliich the calyx 
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occupies 2-8 mm. Anthers large, laterally dehiscing ; staniiiiocies 
shorter than the petals. 

Sand dunes, Fort Dauphin, 2988 ! 

EBENAOEJil. 

Diosbybos, sp. u. 

Woods, Port Dauphin, 2473 1 

OLEACEJS. . 

NoBOTSHIA. 3>rYABI0ATA,Sp. U. 

Arbuacula, ramis oppositis niimerosiB pallidis glabris, tbliis 
variis lanceolatis ovatis vel obovatis aciitis vcl obtusis etiain 
einarginatis coriaceis glabris margine revoluto, paniculis quasi 
tricbotoiniis, bracteis parvis rotundatis, corolla? tubo bi*evissimo 
ill campanulam magnam carnosam ampliato, staminibus 2, 
antheris lateraliter debiscentibus, ovario biloculari, loculis 2- 
oviilatis. 

Shrub or small tree with spreading opposite branches. Leaves 
very variable in shape, usually (excluding petiole) 4-5 cm. long 
and about 2 cm, broad ; petiole 2-4 mm. Peduncles about 3 cm., 
with minute triangular bracts; pedicels about 1 cm. long. 
Calyx 1-2 mm. ; segments obtuse, ciliate at margin. Corolla 
with a very short tube and a broad fleshy campaiiulate throat, 
about 5 mm. in diameter; teeth 4, short and rounded. Stamens 
2, with subsessile anthers dehiscing latei'ally. Ovary small, 
ovoid, with sessile bilobed stigma. 

AVoods near Port Dauphin, 2883 1 

APOOYNEJ2. 

EliLEBTOKIA, Sp. n. 

This appears to be Fleataneia, si>. (of. Thouars, Gen. l^ov. 
Madag. pi- ll)i spite of the “ seiiiina marginibus alBxa,” which 
pnobably does not mean attached by their margins, but attached 
to the margins of the carpels. The ovary is of two distinct 
carpels though it seems single (cf. ovarium unicum,’' loo, cit.). 
See also D. 0. Prod, Tiii. p. 324. 

Woods near BeVooy, E. Coast, 2289! 

Mascaeemaisia. speoxosa, sp. n. 

Arhuscnla, ramis griseis glabris, foliis ellipticis acumiaatis ad 
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apicem rotundatis, glaberrimis, margin© reyoluto, floribus axilla- 
ribus solitariis basi bibracteolatis, calycis segmeiitis lanceolatis 
acutis 1-2-glaudulosis, corolla© tubo elongato ad fancem cam- 
pannlato, lobis 5-nerviis calloso-mucronulatis, folliculis longis- 
simis angustis, seminibus numerosis elongatis oblongis apice 
breviter eomosis, 

A sbrub or small tree with rugose greyish bark and glabrous 
in all parts. Leaves 3‘5-4‘5 cm. long and l-J/5 cm. broad; 
petiole 2-3 mm. Pedicels erect, 2 cm. Calyx about 7 mm. 
long; segments green, with a marked revolute edge. Corolla 
pink, very handsome; tube 4 cm. long, widening into an 
infundibular-campanulate throat about 3 cm. in diameter ; lobes 
ending in a short blunt, slightly thickened tip. Pollicle 20 cm. 
or more long, and 2-3 mm. broad; seeds about 1 cm., with a 
small apical tuft of brown hairs. 

Woods on road to south of Vaingaindrano, 2155 ! 2177 ! 

Alvxia poltspeema, sp. n. 

Prutex, ramis glabris rugosis, foliis ternatis oblongis subacutis 
coriaceis venis obscuris margine revoluto, cymis terminalibus 
• axillaribusque trichotomiis corymbosis 9-30-floris, calycis seg- 
mentis parvis ovatis obtusis, coroUse tubo interne ad faucom 
villoso, drupa moniliformi, seminibus 1--6 (ad 10),albumine baud 
ruminate. 

An erect glabrous shrub. Leaves minutely dotted below, 
attenuated at the base; blade 5-7 cm. long and l’5-3’5 cm. 
broad ; petiole about 5 mm. Peduncle 2 cm., with 1 or 2 leaf- 
like bracts. Plowers red. Calyx about 2 mm. long. Corolla- 
tub6 about 2 cm., slightly enlarged below the throat; lobes 
spreading, obtuse, about 3 mm. long. Anthers just inside the 
throat. Stigma with a reflexed membranous ring and minute 
lips, Pruit usually of 6 ovoid drupes with a leathery glabrous 
epicarp, osseous endoearp, and no rumination of the albumen*, 
about 6 cm. long. 

Scattered broken woods (sandy soil), Port Dauphin, 2374 ! 

Cabissa (§ Eucarissa) revoluta, sp. n. 

Prutex, ramis pallidis glabris, foliis ovatis obtusis rigide 
coriaceis breviter petiolatis margine valde revoluto, spinis 

^ Cf, Benth. efc Hook, f., Gen. Plant, ii. 627. I And, moreover, in Alexia 
hoida, Baker, no ruminated albumen. 

LINN, JOTTRN. — BOTANY, VOL. XXIX. I> 
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pseudo « axillaribus simplicibus, cymis Bubterminalibus vel 
axillaribus, calycis segmentis acutis eglaudiilot^is costa inar- 
gineque ciliatis, coroll^B segmentis obtusis tiibum jBquantibus, 
antberis sublanceolatis subsessiiibus inclusis, stylo brevi, stig« 
mate fusiformi labiis minutis, baeea ovoidoa abortu Uoeulari, 
seminibus 2 magnis minute puuctatis. 

An erect branching shrub with yellow wrinkled bark entirely 
glabrous. Leaves very rigid, about 2-5-3’5 cm, long and 1*5“ 

2 cm. broad ; petiole 3 mm., slightly curved upwards. Corolla- 
tube 1‘1 cm. long; segments ligulate. Ovary sub-l-locular ; 
ovules more than 4. Berry ovoid, about 2 cm. long and 1 cm. 
in diameter, 2-seeded. 

Scattered woods on sandy soil, Fort Dauphin, 3071 ! 
GENTIANACEJi. 

TaCHIADEKUS LOKaiFOLIUS, sp. n, 

Herba, ramis tetragonis glabris, folds elongatis lanceolatis 
acutis ad basin attenuatis glabris margine revoluto, floribus 
solitariis brevi-pedicellatis, calycis tubo segment a mquanto ad 
costas in alas producto (more T, carlnoti^ Griseb.), capsula longa ^ 
basi ventricosa, seminibus brunneis numerosis. 

An erect simple glabrous herb about tw^o feet high. Leaves 
9-11*5 cm. long and l*5-2*5 cm. broad, with a marginal vein about 
2 mm. distant from the subrevolute edge. Flowers usually one 
in each axil of the last pair of leaves (pedicels 1*2 cm.). Calyx 
4 cm. long; teeth about 1*6 cm. ; ridges about 2 mm. in height. 
Capsule 6 cm. long, ventricose at base. 

Open, rather marshy ground, Fort Dauphin, 2719 1 

L0GAOTACEJ2. 

ISflOODEMTA UEAKDIFOLIA, Sp. U. 

Arbor, ramis obscure tetragonis glabris, folds ovatis acutis 
vel acuminatis glabris margine revoluto, racemis terminalibus 
axillaribusque, bracteis linearibus ciliatis, calycis segmentis linea- 
ribus acuminatis apice calloso, corollse tubo elongate, segmentis 
4 parvis rotundatis, antheris 4 sessilibus inclusis, stigmate 
clavato, bacca ellipsoidea pubescente, pericarpio coriaceo, semini- 
bus 15-20 trigonis, testa glutinosa. 

A large tree with red glabrous branches. Leaves rather 
rounded at base, with a narrowly margined petiole, 10-14*5 cm. 
long and 4-5*5 cm. broad ; petiole about 1 cm. Eacemes about 
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5 cm. long, with 3-“7 pairs of shortly pedunculate cy mules ; bracts 
4 mm., pubescent. Sepals ending in a thickened subglandular 
point ; calyx about 3 mm., scurfy pubescent. Corolla 1*5 cm. long, 
with 4 short rounded lobes very hairy externally. Eerry 1’5 cm. 
long and 1 cm. broad, whitish and closely pubescent. iN’ear 
iV'. diversifolia, but with much larger leaves. 

Eort Dauphin, 2743 ! 

Nicodemia biteesifolia, var. nneiBA, nov. var. j arhorea, 
ramis erectis, foliis ovatis ellipticis subacutis glabris (nisipetiolo 
ferrugineo-pubescente) lucidis, 

. Leaves 4*5“5*5 cm. long and 2“2’5 cm*, broad. 

Woods near Fort Dauphin, 28121 2883! 

COi^YOLYDLACEJE. 

Eommia Thoxjaesii, sp. n. 

Eriitex, ramis divarieatis dense velutino-pubescentibus, foliis 
ellipticis acutis’ subcuspidatis breviter petioiatis, supra demum 
glabratis subtus velutino-pubescentibus, racemis terminalibus 
brevibus paucifloris, bracteis parvis, pedicellis brevibus supra 
• basin articulatis, calycis segmentis oblongis emarginatis dorso 
villosis, corollge urceolaris segmentis triaiigularibus externe hir- 
sutissimis, stylo brevi, stigmate subbilobo. 

A low branching shrub. Eranches covered with thick golden 
velvety tomentum when young. Leaves densely hairy below, 
eventually almost glabrous on the upper surhice, 3-4 cm. long 
and l*5-2*5 cm. broad, with a petiole 5 mm. Calyx-segments 
about 5 mm. long and almost as broad. Corolla with triangular 
lobes externally covered with long golden hairs ; within quite 
glabrous; margins indexed, cartilaginous. Capsule glabrous. 

Woods near Fort Dauphin, 2688 ! 

Distinguished from B, madagascariensis by its pubescence and 
other points. 

SGEOPHDLAEmE^. 

Leucosalpa, gen. nov. Scrophularinearum. 

Calyx campanulatus minute 5-dentatus puberulus. Corollse 
tubus elongatus cyliudraceus incurvus superne paruin ampliatus ; 
lobi 5 breves dorso villosi submquales rotundati. Stamina 4 
didyiiama inclusa ; antherse diseretae subparallelse basi longe 
attenuatse flliformes. Stylus corollam paullo superans, stigmate 

1)2 
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terminali bifido; ovula in loculis pauca (ad 4). Capsula ellip- 
soidea carnosa subapplanata. Fruticulus divaricate ramosus 
siccitate nigricans, ramis striatis pnbescentibus. Polia opposita 
ovata acuta petiolata snbtus pubescentia. Eacemi terminales et 
axillares multiflores; pedicelli bibracfceolati ; bractei foliis sub- 
similares. Bracteolse lineares. Corolla alba majuscula. 

Lextcosalpa habacascarieksis, /S'. MUot , (Plate VIII.) 

A low sbrnb, turning black when drj, with terete brancblets 
covered with yellowish scurfy pubescence. Leaves unequal- 
sided, 2*5“-4‘5 cm. long and 1-1*5 cm. broad. Eacemes very 
dense, with axis and pedicels scurfy pubescent. Calyx coriace- 
ous, slightly enlarged in fruit, about 5 mm. Corolla very long, 
7-8 cm., and about 1 cm. wide at the throat, with short (3 mm.) 
rounded lobes. Anthers attached at apex and prolonged down- 
wards into long (3 mm.) parallel filiform horns. 

Near Port Dauphin, July, 25301 

The affinity of this curious plant seems very doubtful, but it 
is certainly most nearly allied to Bliadamo&a and Ehapliisjpermmi 
in Scrophulariuese. 

LENTIBULAEIEiE. 

IJteicxjlabia preheksilis, 

New to Madagascar. 

Plains near Bevooy (East Coast), 2276 ! 

BIGNONIACEJE. 

CoLEA cocciKEA, sp. n. (Plate IX.) 

Arbor, ramis albidis corrugatis, foliis oppositis glabris 3-5- 
jugis, rhacbide supra canaliculata ad petiolulos articulata, foliolis 
oblongis vel oblanceolatis obscure serratis apice brevissiine 
obtuseque acuminatis petiolulatis, eymis congestis axillaribus 
brevissime pedunculatis, pedicellis cernuis, calyce campanulato 
subcoriaceo lacerate 5-fido, corolla campanulata infundibulari 
glabra, segmentis late obovatis, antheris discretis apice mucro- 
nulato ; disco parvo ; ovario distincte 24oculari. 

Leaves 15-30 cm, long, with the rhachis furrowed and striate, 
jointed at insertion of leaflets ; leaflets increasing in size from 
below upwards ; terminal leaflet 6-9 cm. long and 2-3-5 cm. 
broad, pedicels about 1*5 cm.; bracts minute, ovate-triangular. 
Calyx about 1*2 cm. long and about 1 cm. broad. Corolla 5 cm. 
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(2 inches) long and 2*5 cm, broad at the throat, scarlet; lobes 
about 1 cm. long. Anthers about 3 mm.; filaments thickened, 
hairy at base. Ovary bilocular. 

This species is very close to Kigelia madagascariensiSi Baker 
(Journ, Linn. Soc, Bot. vol. xviii. p. 274), and therefore shows the 
close connection of the two genera; but as the ovary is dis- 
tinctly 2-locular, I have put this species in Colea, following 
Dr. Baillon. 

Woods, Fort Dauphin, 2640 ! 

AGANTHACE^, 

FoESXTHIOPSIS AtJSTBALIS, sp. n. 

Frutex, ramulis tetragonis albidis glabris, foliis ssspius obovatis 
vel oblanceolatis acutis vel obtusis etiam emarginatis margine 
revoluto, floribus pedunculatis solitariis vel l-3nis, bracteis 
linearibus, calyeis 5-partiti segmentis linearibus acutis, corolla 
sub 2-labiata, segmentis quam tubus longioribus, staminibus 2, 
staminodiis anantheris minutis, disco cupulari, ovulis in loculis 

An erect much branched shrub, with white or brown bark. 
Leaves crowded, inserted on cupular woody dilatations of the 
nodes, very slightly pubescent when young, afterwards wholly 
glabrous ; usually 4-6 cm. long and about 2*5 cm. broad, though 
sometimes even 9 cm. long. Peduncles up to about 1*5 cm. 
long ; bracts about 5 mm. ; pedicels 1-2 cm. Calyx about 6 mm., 
with ciliate segments. Corolla-tube 6-7 mm., segments 13 mm, 
long and about 6 mm. broad, obtuse, externally minutely hairy. 
Stamens 7-8 mm. 

Exposed stony and rocky places, Fort Dauphin, 2701 ! 2586 ! 
2503! 

Camaeotea, gen. nov. Acanthacearum trihus Eueliiearum, 

Bracte^ foliis simiiares ; bracteolse parvse obtusa ovata. Calyx 
basi campanulatus, segmentis quam tubus longioribus lineari- 
lanceolatis acutis. Corolla tubulosa elongata incurva supra 
ovarium constricta, ad faucem gradatim ampliata, segmentis 
brevibus ovatis subaqualibus. Stamina 4 didynama, exserta, 
infra medium tubi affixa, filamentis in membranam decurrentem 
connatis; antherse 2-loculares. Discus magnus cupularis 
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5-clentatus ovarium cingens. Stylus recurvus ; stigma terminale 
subbiiobum ; ovula in quoque locula pauca (2-4) basi placentjB 
prominulm collateraliter affixa. Capsula matura, baud visa. 

jFriitex glaber. Polia opposita parva ad apices ramulorum 
aggregata glabra breviter petiolata. Mores rubri axiilares soli- 

tarii sessiles vel brevissime pedicellatso. 

Camaeotea sotjieksis, /8. Elliot, (Plate X.) 

Branches slightly four-sided, with rugose greyish bark. Leaves 
(on contracted branchlets about 1 cm. long) ovate obtuse, coria- 
ceous, subrevolute at the edge \ excluding petiole, 1-1*5 cm. long 
and 7-10 mm. broad ; petiole about 5 min., inserted on a woody 
cupular pulvinule. Bracts 2-3 mm. Calyx-tube 2-3 mm., seg- 
ments 4-5 mm. long, glandularly hairy. Corolla scarlet, very 
similar to that of Kalleria and Ehygelim^ about 3 cm. long and 
6 mm. broad, curved upwards and contracted above the ovary. 
Stamens exserted, tbe lower pair projecting 1 cm. ont of the 
corolla, the upper slightly shorter. Style curved upwards so as 
to lie above the anthers. (Fertilized by Mectarinia souimangai) 

Woods and thickets, Fort Dauphin, 2638 ! 

Jtjsticia (§ Eostellitlaeia) aeida, sp.n. 

^ Fruticosa, ramis teretibus geniculatis pnbescentibus cum 
foliis siccitate nigricantibus, foliis parvis ovatis vel lanceolatis 
obtuse acuminatis, margine revoluto subcreuulato, cymis parvis 
3-4-floris scorpioideis breviter pedunculatis, caljcis 4-fidi seg- 
mentis ovatis obtusis, corolla parva externe villosa, stylo villoso, 
capsula ovata, seminibus retinaculis magnis fultis. 

Erect -or prostrate, with branches slightly swollen at the nodes. 
Leaves marked by conspicuous rhaphides on upper surface; 
blade 2-4*5 cm. long and 1-1*6 cm. broad ; petiole 5 mm. Spikes 
under 1 cm. in length ; bracts small, triangular; bracteoles 
minute. Calyx about 3 mm. long. Corolla twice as long as the 
calyx (corolla-tube 4 mm.). Filaments hairy; both anther-loculi 
mucronate at base. Xeetary large, cupular, about half as long 
as the ovoid ovary. Capsule ovoid. 

Undershruh in forests and exposed places near woods, Fort 
Dauphin, June, 2875 ! 2820 ! 2715 ! 

JnsTiciA (§ Eostelltjlaria) Bailloki, sp. n. 

Frutex, ramulis elatis teretibus geniculatis puberulis, foliis 
elongatis ellipticis obtusis acuminatis ad basin attenuatis mar- 
gine subrev oiuto, spicis axillaribus solitariis floribus numerosis' 
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densis subsecunclis, bracteis parvis triangularibus, bracteolis 
ovatis ciliatis, calycis 4-partiti segmentis iinearibus acutis mar- 
gine ciliato, corolla externe pubescente, ad faucem 4-saccata. 

A shrub with green branches. Leaves unequal-sided, elliptic 
or oblong, conspicuously lineolate on both surfaces, prominently 
veined ; (excluding petiole) leaves 9-10 cm. long and 2-5-3 cm. 
broad ; petiole 1-1*5 cm. Spikes 3-4 cm. long ; rhachis furrowed ; 
bracts small, triangular ; bracteoles ovate, 2-3 mm. long. Calyx 
about 5 mm. Corolla 1-1*5 cm. long ; tube about 5 mm., com- 
pletely closed at the throat by four hairy pouches at the base of 
the stamens. ISTectary cupular. 

Woods near Port Dauphin, May, June, 2707 ! 

JiJSTIOIA (§ EoSTELLIJLAEIA) DELICATULA, sp. n. 

Herba minuta, ramis tetragonis, foliis ovatis vel oblongis 
obtusis rubr0“Variegatis dense lineolatis breviter petiolatis, spicis 
simplicibus gracilibus, floribus parvis dissitis subsecundis, bracteis 
Iinearibus acuminatis, calycis 4-partiti segmentis angustis linea- 
ribus ciliatis, corolla parva externe villosa, capsula ad basin 
apicemque attenuata, seminibus echinulatis. 

Stems very small (under 6 inches), lineolate, simple (at least in 
my specimens). Leaves densely covered on both sides by prominent 
rhaphides, midrib and larger nerves broadly marked in reddish- 
yellow; usually l*5-~2*5 cm. long and 1-1*5 cm. broad; petiole 
about 5 mm. Spikes 5-10 cm. long ; flowers about 1 cm. apart; 
bracts linear acuminate ; braceoles ovate. Calyx 2-3 mm. long. 
Corolla 5-6 mm., with the tube not longer than the lips. iN’ectar 
cupular. Capsule 5-6 mm. long, with ovoid echinulate seeds 

Woods, Fort Dauphin, April, May, 2507 1 24891 

JirsTiciA (§ Aistisostachya) Baeebi, sp. n. 

Herba, ramis dichotomis 2-sulcatis, in sulcis dense hirsutis, 
foliis late ovatis obtusis margine revoluto, spicis solitariis longe 
pedunculatis 16-20-floris, bracteis exterioribus magais obovatis 
spathulatis ciliatis, bracteolis Iinearibus, calycis segmentis linea- 
ribus ciliatis (posteriore breviore) corollse tubo quam labium 
longiore, capsula oblonga acuta, seminibus 2 tuberculatis. 

A decumbent herb. Branches marked by a double line of 
hairs continued along the petiole and peduncle, otherwise 
glabrous. Leaves very broadly ovate ; blade 1-2 cm. long and 
1-1*5 cm. broad ; petiole about 7 mm. . Spikes 3-5 cm. long, the 
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upper half closely covered by 4-ranked sessile flowers. Eraets 6-7 
BiiB. long and 2 tnm. broad, 8-5-veined; braeteoles linear, about 
4 mm. Calyx-teetb as long as tbe braeteoles, witK a thickened 
midrib. Corolla externally hairy; lower lip 3~fid with obtuse 
segments (the middle one broadest). Filaments and inner part 
of corolla hairy. 

Grassy hills, Fianarantsoa, 2075 ! 

JnsTiciA (§ Akisostachya) hilaeis, sp. n. 

Frutex, internodis brevissimis, ramulis subtetragonis glabris, 
foliis elongatis linearibus obtusis ad basin attenuatis glabris, 
margine revoluto, spicis terminalibus, bracteis obovato-spathn-- 
latis rubris speciosis 5-nerviis, bracteolis et calycis segmeutis 
linearibus acutis ciiiatis, corolla calycein paullo superante usque 
ad medium fissa, capsula ovoidea acuta, seminibus echinulatis. 

A low-growing shrub with nodes only 5 mm. to 1cm. apart, 
glabrous in all parts. Leaves lineolate above, paler in colour 
below, 6-8 cm. long and 5-8 mm. broad. Peduncle 2 cm., bearing 
two spikes 2-4 cm, long. Eraets opposite, alternately fertile, 
submucronate ; the basal third rigid and green ; the upper two- 
thirds expanded, bright red, membranous, about 5 mm. long and ^ 
B mm. broad. Eracteoles and calyx-segments about as long as 
the bracts, also red above and greener at base. Corolla with an 
obtuse upper lip and broad 3-lobed lower lip. Staminal filaments 
hairy, ISfectary very small. Capsule elliptic-acute, reddish at 
the tip. 

Thickets, <fec., Fort Dauphin, 2654 ! 

Hytoestes lokgilabiata, sp. n. 

Fruticosa, ramulis tetragonis lineolatis, foliis ovatis vel lanceo- 
latis obtusis vel acutis utrinque lineolatis ad lineam stipularem 
villis perpaucis albidis notatis, margine revoluto integro rarius 
crenulato, fioribus paniculatis sessilibus, involucri uniflori brae- 
ieis rigidis linearibus subtrigonis acutis, calycis segmentis acu- 
minatis ciiiatis, corollaB rubellje tubo limbos sequante quam 
involucrum duple longiore, seminibus 4 glabris. 

An erect leafy, much branched shrub. Leaves and branches 
(though conspicuously lineolate) entirely glabrous except for a 
row of white hairs at the stipular line. Leaves sometimes 
crenulate, variable in size, from 5-9*5 cm. long, excluding petiole 
(about 1 cm.). Bracts minute, triangular. External bracts of 
involucre scabrous, about 1*2 cm. long, inner slightly shorter, with 
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white membranous indexed margins. Caljx-tube about 3 mm. ; 
segments 4 mm. Corolla densely pubescent, externally pinkish 
white, about 4-5 cm. long ; the upper lip 5 mm. broad at the 
tip ; with short rounded lobes. 

In open woods and scattered thickets, Port Dauphin, July, 
2677! 3000! 

Htpoestes ik-compta, sp. n. 

Herbacea, ramulis tetragonis hirsutis, foliis ovatis obtusis 
breviter petiolatis utrinque hirsutis, spicis terminalibus, bracteis 
alterne sterilibus minutis linear ibus, involucri unifiori bracteis 
rigidis oblongis apice triangularibus hirsutis, calyce 5-fido brae- 
teas interiores sequante, segmentis lineari-laiiceolatis, corolla 
tubulosa usque ad medium fissa quam inyolucrum 2~3plo longiore, 
labii superioris lobis ovatis. 

An erect straggling plant, densely hairy in all parts. Leaves 
(excluding petiole) 3-4*5 cm. long and 1*5-3 cm. broad; petiole 
about 5 mm. ; both sides of leaf covered with long white hairs. 
Eracts ovate (3 mm. long). Involucral bracts dissimilar; outer 
narrow, oblong, rigid, channelled and glabrous wdthin, somewhat 
, twisted at the tip ; inner narrow, linear, and much shorter. Calyx 
membranous, segments as long as the tube. Corolla about 
3 cm. long ; lower lip almost 1 cm. broad at tbe tip, with obtuse 
segments. 

Port Dauphin, 3067! 

Htpoestes glandtoipeea, sp. n. 

Pruticosa, ramulis tetragonis villosis, foliis ovatis basi sub- 
cordatis acutis breviter petiolatis utrinque dissite villosis, spicis 
terminalibus sirnplicibus vel parce ramosis, bracteis alterne steri- 
libus inagnis obovato-spathulatis, involucri unifiori bracteis glan- 
duloso-liirsutis, exterioribus obovatis obtusis quam interiores 
lanceolati duplo longioribus, calyce 5-fido bracteas interiores 
sequante, corollas rubrae tubo curvato-infuudibulari quam invo- 
lucrum 3-4plo longiore, labii superioris lobis parvis rotundatis. 

Erect leafy shrub, with the branches covered with rather long 
distant white hairs. Leaves sometimes bluntly acuminate, (exclud- 
ing petiole) 2*5-5 cm. long and 1*5-2 cm. broad ; petiole 5 mm. 
(or less). Bracts about 4-5 mm. JExternal involucre-bracts large, 
obovate, spatbulate, w*itb a rigid claw about 9 mm. long and 5 mm, 
broad; involucral bracts lanceolate acute, 4-5 mm. long; all 

the bracts thickly covered at the margin with stalked glandules. 
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Calyx as long as inner tracts. Corolla 3 cm. long, pink, cnrYcd, 
witk a very sliorfc upper lip (not more than 1 cm.) and obtuse 
lobes. 

.Woods (white sand), Fort Dauphin, June, 2938 ! 

VEEBENACE^. 

VlTlX TBISTIS, sp. n. 

Frutex, ramis nigris striatis junioribus villosis, foliis simpli- 
cibiis oblongis obtusis vel emarginatis coriaceis glabris margine 
revoluto, cymis axillaribus brevi-pedunculatis 5-floris, bracteis 
ellipticis oblongis, calyce campanulato 5-dentato, corolla curvato- 
tubulosa externe villosa, antheris reniformibus, drupa pallide 
viridi rugosa glabra. 

An erect shrub, with the younger branches slightly flattened 
and covered with a few scattered golden-brown hairs. Leaves 
almost glabrous, veins prominent on both surfaces ; blade 6-9 
cm. long and 3-4*5 cm. broad, with petioles 1-2 cm. long. 
Flowers in axillary and terminal shortly pedicellate cymes ; 
bracts 1 cm. long and 6 mm. broad. Calyx about 1*8 cm. long 
and 1 cm. broad at the throat, with short rounded teeth. Corolla 
slightly longer than the calyx, with acute hairy segments. An- '' 
thers rolling forw'^ard hy pairs to dehisce. Style exserted, with 
obtuse lips. 

Woods near Fort Dauphin, 2612 I 

VlTEX BEACTEATA, Sp. n. 

Frutex, ramis pubescentibus, foliis oblongis vel ovatis ohtusis- 
simis vel emarginatis supra glabratis subtus dense tomentosis, 
pednnculis elongatis pubescentibus 2-3-floris, bracteis ovatis 
fetieulato-venosis, calyce campanulato 10-nervio externe villoso, 
corolla eloDgata curvata villosa, antherarum loculis parallelis, 
drupa obovoidea rugosa pallide viridi calyce inelusa. 

An erect branching shrub with white wrinkled bark ; younger 
branches covered with golden-brown velvety pubescence. 
Leaves densely hairy on the nerves below, coriaceous, subrevo- 
lute, usually 4-5*5 cm. long and 3-5 cm. broad ; petiole 2 cm. 
Bracts 1 cm. long and 5 mm. broad. Calyx about 1-3 cm. long, 
Campanulate-infundibular, externally pubescent. Corolla red, 
1*7 cm. long and 6 mm, broad, externally very shaggy, contracted 
^bove the ovary ; lobes short. Fruit 6-7 mm. long aud 4 mm. 
broad. 

Woods (on sandy soil), Fort Dauphin, 2467 ! 
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CcELOCAEPtrS MAEAGASCAEIJENSIS, Sp. H. 

Perennis, ramis didiotoiniis ascendentibus scabridis ad nodos 
lignosis cupularibus, foliis oppositis yariis saspius oblongis yel 
lineari-lanceolatis etiam basi lobatis subhastatis obtusis utrinque 
birsntis, raeemis terminalibES, pedicellis brevibus alternis basi 
articulatis, calycis infundibularis segmentis birsntis mueronu- 
latis quam tubus triple breyioribus, corolla inf uudibulari ad 
faucem villosa, staminibus 4, autberis cordatis, fructu calyce 
incluso bilobo glabro sicco. 

Ab erect, dicbotomouslj brancied scabrous berb. Leaves very 
variable by greater or less development of basal lobe, shortly 
petiolate ; blade 2-3 cm. long and 6-15 mm. broad. E-acemes 
4-8 cm. long, with flowers alternately developed along the axis. 
Pedicels about 3 mm., slightly expanded below the flower. 
Calyx hairy ; teeth spreading, mucronate, about 5-6 mm. long; 
calyx-tube 4 mm. Corolla slightly longer than the calyx, with 
short rounded segments. Stamens subdidynamous. Fruit about 
4 mm. long, ovoid, dry, and somewhat bilobed. Cf. C. socofretnus, 
Balf. f. in Proc. Eoy. Soc. Edinb. xii. (1883). 

, Open sandy ground, Fort Dauphin, 2312 ! 

. Achaeitea glandulosa, sp. n, 

Sufcutex, ramulis striatis obscure tetragonis, foliis linearibus 
yel lineari-lanceolatis acutis glanduloso-pilosis margine revoluto, , 
apicis terminalibus axillaribusque densis, floribus 2-3nis, bracteis 
ovatis acutis. hirsutis, calyce infundibular! 10-n.ervio glanduloso-. 
hirsute, corolla segmentis parvis obtusis, staminibus infra 
medium tubi affixis, ovario ovoideo 2~loculari, loculis mono- 
spermis, albumine copioso. 

An erect herb 1-3 feet high, glandular-hairy in all parts. Leaves 
black above, greener below, 3-5 cm. long and about 5 mm. broad. 
Flowers very dense, almost secund, in spikes 2 cm. or more long ; 
bracts 8 mm. long and 5 mm. broad. Calyx 4-5 mm., with 5 shor't 
ovate acute teeth. Corolla about 1 cm., with 5 short rounded 
lobes. Anther-loculi parallel, shortly mucronate at base. 
Style exserted ; fruit enclosed in persistent calyx, about 2 mm. 
long. 

Open ground (on sandy soil), Fort Dauphin, 2734 ! 2375 1 
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LAEIAT^. 

PlECTEAKTHLS HOSLTJKDIOIDES, sp. B. 

Prutex, ramis crassis junioribus birsutis, foliis congestis ovatis 
obtusissimis crenatis utricque birsutis, racemis teTminalibus 
6-verticillafcis, verticillis 8-12-floris, caljcis segmentis prirao 
acuminatis subsequalibus, caljce fructifero ampliato ovoideo ad 
faucem angustato lO-nervio, corollae tube elongato, labio infe- 
riore parvo, nuculis villosis. 

Stem thick and woody (6 mm. in diameter). Leaves 4-6 cm. 
long and 1-2 cm. broad, unequal- sided, and wdfcb an enlarged 
pulvinus. Eacemes 8-10 cm. long. Bracts small, ovate ; pedicels 
6-10 mm. Calyx in fruit about 1 cm. long and 6 mm. broad. 

Woods near Fort Daupbin, 2615 1 

Plectbakthus cakesceks, var, membbakacea; foliis 

magnis ovatis subacutis ad 20 cm. longis, basi cordatis, subgla- 
bris. Pedunculis parce ramulosis. 

Fort Daupbin, 3072 ! 

PHTTOLACCACEiE. 

BaBBETJTA MABAGASCABIEKSIS, 

My specimens show tbe fruit, which has not been before 
collected. It is a bard woody unilocular capsule about 1 cm. 
long, and encloses a single seed surrounded by a fibrous yellow 
aril and with a black tuberculate testa ; tbe seed is sub globose ; 
tbe cotyledons are very large, unequally developed, with minute 
accumbent radicle. 

Woods, Fort Daupbin, 2880 ! 2748 ! also 22471 
CHENOPODIACE^. 

BaSELLA EXCAVATA, Sp. n. 

Kamis striatis glabris, more Cassytlce volubilibus, foliis per- 
paucis subcordatis acutis crassis rugulosis, floribus numerosis 
spicatis in rbaebide excavata sessilibus, bracteola infra-florali 
minuta acuminato-triangulari, bracteis floralibus suborbicu- 
laribus liberis, periantbio 5 - partito, staminibus lateraliter 
dehiscentibus, utriculo ovoideo capsulari. 

A prostrate twining parasitic plant very like CassytTia in 
appearance. . Leaf 1*5 cm. long (including 5 mm. of petiole) and 
1 cm. broad. Spikes 4 cm. long, with numerous flowers imbedded 
in the fleshy rbaebis. Flowers about 2 mm. long, Dtricle 
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enclosed in a persistent perianth, quite glabrous, ovoid, conical at 
the tip. 

Usuallj open country on bushes, Fort Dauphin, 2635 ! 

LADEmEiE. 

MeSPILODAPHNE MADAGASCAEIENSIS, 

Ex descr. JSTo specimens either at Paris or Kew. 2422 ! 

Eaten SAEA PAETIPOLIA, sp. n. 

Erutex, ramis rugosis, foliis oppositis ovato-laneeolatis yel 
obovatis obtusis supra nitidis subtus pallidis coriaceis breviter 
petiolatis, cymis axillaribus paucidoris, bracteis ovatis minutis 
ciliatis, perianthii segmentis rotundatis, antheris magnis 
carnosis. 

A shrub with brown, irregularly furrowed branches. Leaves 
shining above, paler and prominently veined below, usually 8-5 
cm. long, l*5-2*5 cm. broad ; petiole 2~3 mm. Flowers about 
5 mm. in diameter, externally glabrous. Easily distinguisiied 
from the other species by the small leaves. 

Woods, Fort Dauphin, 3081! 

Cetptocaeta glauoosepala, sp. n. 

Arbor, foliis obovatis rarius oblongis obtusis vel emarginatis 
supra glabris subtus glaucis prominente reticulato-venosis, pani- 
culis quasi terminalibus quam folia brevioribus obsolete brac- 
teatis, perianthii segmentis 6 inflexis, staminibus quarti ordinis 
parvis crassis villosis, staminibus tertii ordinis glandulas conicas 
brevissime pedunculatas ferentibus, ovario parvo globoso. 

A tree with red striate bark. Leaves variable, ovate or more 
usually obovate or oblong ; blade 8-10*5 cm. long and 3-4 cm* 
broad ; petiole rugose, rather flattened, 1-1*5 cm. Peduncles 
1*5 cm; pedicels 3-4 mm. Flowers 4-5 mm. in diameter. 
Perianth (as well as peduncle and pedicels) externally bluish, 
glaucous and villous. Stamens as long as perianth; those of 
3rd order with pyramidal glands ; those of 4th order sessile, about 
1 mm. long. 

Woods near Fort Dauphin, 2859 1 

LOEANTIIACEJS. 

VisctTOM niOTHOMiJM, D, Bon. 

New to Madagascar. 

Woods, Fort Dauphin, 2682 ! 


46 


ME. G. E. SCOTT ELLIOT OW 


Loeanthes (^Bee-leophthoe) aEisEirs, sp. n. 

Glaber, ramis teretibus griseis, foliis ovatis yel oboyatis 
obtusisaunis breyiter petiolatis pallidis crassis coriaceis, floribus 
5-meris subumbellatis 2-3nis brevissirae pedunculatis, bractea 
uiiiJateraliter saccata, calycis paryi ore minute 5-denticulato, 
corollae rubrse tubo cjlindraceo elongate, disco tumido nigro, 
filamentis brevibus, stjlo 10-sulcato, stigmate supra bemi- 
sphsericQ. 

Branches terete, grey, smooth and shining when old. Lea\^es 
obscurely yeined, unequal-sided, including petiole 6-9 cm. long 
and 3'5-*5 cm. broad. Peduncles and pedicels both about 5 mm. 
long. Calyx glabrous, about 5 mm. Corolla red, about 4 cm. long, 
externally minutely pubescent, within scabrously hairy. Anthers 
7 mm. long. St}le with 10 distinct furrows ; capsule oblong. 

Woods between Vaingaindrano and Port Dauphin, 2260! 
2261! 

Loeakthijs (§ Dendeophthoe) soedidus, sp. n. 

Glaber, ramulis teretibus transverse corrugatis minuteque 
lougitudiiialiter striatis, foliis obovatis obtusissimis coriaceis 
sordido-ferrugineis rigide coriaceis e basi obscure 3-neryiis,floribus 
5-meris axillaribus solitariis, bracteola minuta uniiaterali, calycis 
segmentis oblongis obtusis, corollae tubo elongato rubello usque ad 
medium fisso, supra basin leviter constricto, fructu cylindraceo. 

Branches red, always glabrous. Leayes sometimes ovate, dull 
rust-coloured, unequal-sided, 2*5-4 cm. long (including petiole) 
and 1*5 cm. broad. Calyx-tube 4 mm. long teeth oblong, fully 
3 mm. Corolla-tube 4*5 cm. long, glabrous. Disk small. Pruit 
about 1 cm. long. 

Woods near Port Dauphin, 2582 ! 

THYMELEiE. 

StEPHAHODAPHNE CREMOSTACHrA, JBaill, 

Only in the Paris Herbarium, 

Woods, Port Dauphin, 2403 ! 

LASiosiPiioif saxatilis, sp. n. 

Prutex, ramis striatis junioribus birsutis, foliis obovatis yel 
oblongis emarginatis yel obtusis snbapiculatis supra teiiuiter 
pilosis subtus villosis subsessilibus, pedunculo brevi, bracteis 
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ovatis basi latis acutis, floribus subcapitatis, periantbii tubo 
elongate extus sericeo-tomentoso, lobis oblongis obtusis, squamis 
ovatis basi snbeordatis. 

A shrub 2-3 feet high ; branches silkj hairy when young, 
becoming glabrous, red and rugose with age. Leaves about 2 cm. 
long and 1 cm. broad, densely hairy below but becoming glabrous 
(except for a few scattered hairs) above. Peduncles about 1 cm. 
Capitula many-flowered ; bracts 5-7 mm. long and 3 mm. broad 
at base. Corolla-tube about 1 cm., with segments 3 mm. long. 
Stamens, 5 almost exserted and 5 halfway down the tube. Scales 
shorter than corolla-lobes. 

Eocky places near Port Dauphin, 3030! 

LASiosiPHoiir Hildebraottii, sp. n. 

Prutex, ramulis nigris junioribus sericeo-pubescentibus, foliis 
bblanceolatis obtusis vel acutis etiam subcuspidatis ad basin 
attenuatis utrinque appresse pilosis, capitulis longe pedunculatis, 
bracteis ovatis acuminatis villosis, periantbii tubo elongato 
externe dense villoso, segmentis obtusis vel emarginatis, squamis 
oblongis, ovario hirsute. 

• A shrub 2-3 feet high, with softly pubescent stems and leaves 
crowded at the ends of the branches. Leaves covered on both 
sides with soft silvery hairs, usually 2*5-4’5 cm. long and 6-15 
mm. broad. Corolla about 1*5 cm. long; lobes 5 mm.; scales 
2-3 mm. Stigma very hairy. 

Hildebrandt, 3369 ! Open places amongst rocks. Port 
T)sbU-p\im, iScott Elliot, 226S I 

EIJPHOEBIACE^. 

Euphorbia mahciis-ella, BailL 

Commerson ! Only at Paris. 

iNear Port Dauphin, 2669 ! 

Euphorbia lophogoha, Lam, 

A very curious species, hitherto only gathered by Commerson. 

Woods, Port Dauphin, 2673 ! 

Euphorbia CoMMERSO^fii, Bailh m Bull. Linn. Soc. Bar. i. 
p. 623; floribus breviter pedunculatis, bracteis latis obovatis, 
involucre cupulari 5-glanduloso, squamis ovatis laciniatis glandulis 
alternis circa ovarium conniventibus auctis, basi ciliatis. 

Thickets, Port Dauphin, 2594! 
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Phtllai^thfs cexptophilus (sjn. Momrda cr^^tophila 
Juss.). 

Open country, Fort Dauphin, 2599 ! 

SfEEGAPA OEEISTFLATA, Bailh 

Woods, Fort Dauphin, 2801 ! 

Leptokema yekosijm, a, Juss, 

Another very curious and hitherto unique Commersonian 
plant, 2448 ! 

Saayia (§ Chaeibxa) beyoluta, sp. n. 

Frutex ramosissimus, ramulis primo rubris demum albidis 
lenticellatis obscure hirsutis, foliis ovatis vel lanceolatis coriaceis 
(prseter petiolum tenuiter hirsutum) glabris margine revoliito, 
floribus in cymas brevissimas axillaribus aggregatis, masculis 
femineisque mixtis, bracteis bracteolisque parvis ciiiatis, pedi- 
celJis masculis quam feminei brevioribus rubris, sepalis masculis 
oblongis rubris membranaceis, sepalis femineis coriaceis viridibus 
inasqualibus, petalis sexu utroque similaribus oblongis apice 
acutis inflexis, disci segmentis 5 parvis 3-fidis, staminibus 5 
crassis, sty lis ad basin 3-partitis. 

, Branches when young red, covered with short erect hairs. 
Leaves thick and rigid, with veins prominent on both surfaces 
closely reticulate, usually 2*5-5 cm. long and 1*5-3 cm. broad ; 
petiole about 3 mm. Pedicels, c? about 7 mm., 5 about 12 mm. 
long; sepals and petals 2-3 mm. Capsule about 1 cm. long, 
hard and woody. 

Woods near Fort Dauphin, 2538 ! 28451 

Exccecaeia g-laucescens, sp. n. 

Fruticosa, ramis glabris corrugatis, foliis elliptico-oblongis 
utrinque attenuatis glaucis glabris, margine serrato subrevoluto, 
venis supra prominentibus, stipulis triangularibus linearibus, 
spicis axillaribus vel quasi terminalibus, floribus dissitis, bracteis 
triangularibus acuminatis, calycis segmentis 3 triangularibus 
acutis apice rubro calloso ; S antheris 3 subsessilibus, ovarii rudi- 
mento 0 ; g ovario sessili, stylis 3 recurvis ieviter applanatis. 

A shrub with the branches alternately flattened. Leaves 
8-17 cm. long and 2*5-4 cm. broad, petiole less than 1 cm. ; 
under surface marked by a peculiar calcium gland; bluish 
glaucous in colour with brown caducous stipules. Female spikes 
4-12 cm. long, with about 10 distant flowers; mixed male 
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and female spikes longer, witK numerous flowers (in the case of 
the males usually several flowers together). Styles 4 millim. 
long ; mature fruit about 5 millim. 

Woods near Fort Dauphin, 2916 ! 2423 ! 

Claoxxlon elavdm, sp. n. 

Frutex, ramis flavis junioribus pilis albis remotis adspersis, 
foliis lanceolatis basi cuneatis acutis saepius obscure crenulatis 
breviter petiolatis costa inferiore petioloque pilosis ceteris 
glabris coriaceis, peduuculis solitariis axillaribus, floribus dissitis 
brevissime pedicellatis, bracteis parvis ciliatis, calycis masculi 
4-partiti segmentis triangularibus, staminibus numerosis, ovarii 
destitute, calycis feminei 3-partiti segmentis, glandulis petala 
simulantibus crassis oblongis, stylis 3 reflexis supra laceris, 
capsula 3-loba, seminibus globosis tuberculatis. 

A shrub with yellowisli bark and rather leafy ascending 
branches. Leaves rugose on both sides, yellowish green with 
white nerves ; variable in size, usually 5-11 cm. long and 
l‘5-2'5 cm. broad, petiole 5 mm. or less. Peduncles 3-5 
^ cm. long ; pedicels in male flower 2 mm., in female shorter ; 
flow^ers not 2 mm. in diameter. Capsule deeply 3-lobed, about 
3 mm. in diameter, obscurely hairy. 

W oods near Fort Dauphin, 2852 ! 

CxCLOSTEMON AQTJIEOLIXJM, Sp. n. 

Arbuscula, ramis obscure pilosis demum glabratis albidis 
corrugatis, foliis more ilieis Aquifolii spinoso-dentatis gl iber- 
rimis prominente reticulato-venosis breviter petiolatis, floribus 
solitariis vel binis breviter pedicellatis, bracteis minutis hirsutis, 
calycis feminei segmentis 4-5 insequalibus, 3 late obovatis apice 
subinflexis quam ceteri majoribus, disco magno cupulari, stjlis 2 
subelongatis, stigmatibus leviter iiicrassatis, ovario 2-loculari, 
ovulis in loculis 2, micropyle axin fructus spectante. 

A small shrub which in foliage exactly resembles the ordinary 
Holly. Leaves 3'5-7*5 cm. long and 2-3*5 cm. broad ; petiole 
channelled above, under 5 mm. in length. Pedicels about 6 
mm. long. Calyx of 4-5 very unequal segments ; the inner 2-3 
mm. long, and rather broader. Mature capsule brown, ovoid, 
suhfleshy, about 8 cm. long, with two free diverging styles about 
3 mm. long ( 6 flower not seen). 

This extraordinary plant seems to have its nearest affinity in 

LINN. JOURN.— BOTANX, TOL. XXIX. R 




50 


MR. a. r. SCOTT ELIilOT OIS* 

a natalense, Harv., but tbe styles are different to those of any 
species of the genus. 

Woods, Fort Dauphin, 2873 ! 

The following new Crotons haye been described by M. Baillon 
as under ; — 

Croton Elliotianxjs, Bailh in Bull* Linn* Soc. Bar* i. p. 803. 
2970! 

Crotok ikops, Bailh I, c* p. 864. 2986 1 
OECHIDEiE. 

(By E. Allen" Eolpe, A.L.S.) 

LiPARIS BICORITIS, BUh 

Wet marshy slope near A’Mpanjakao, Manandona Valley, 
Interior, 2004 ! 

A little taller than specimens previously collected. 

LiPARIS ORlS"ITHORHTKCHTJS, EzVZ. 

Eather wet places near Eianarantsoa, 2065! 

The specimens are slightly taller and stouter than those 
previously collected. 

Bulbophylltjm Baronii, Bidl. 

In forest at Anheramadinika, Tamatave to Capital, 1763 ! 
Shaded places in rock crevices, Andringitra, 5000 feet, 1827! 

Bxjlbophxllijm Humblotit, Bolfe, sp. n. 

Ehizoma repens, gracile. Pseudobulbi ovoidei, 3~6 lin. longi, 
nionophylli. Eolia oblonga, crassiuscula, uncias longa. 

Scapi siibsessiles, brevissimi, recurvi, basi vaginis membranaceis 
tecti, Eaeemi multiflori, rhachide acute subalata. Braetcaj 
ovatse, acutsB, 1-1 1 lin. longse. Sepalum postiemn ovatum, acutuin, 
1-lJ lin. loiigum ; lateralia lanceolato-linearia. Petala oblonga 
V. lanceolato-oblonga, | lin. longa. Labellum recurvutn, camosuni , 
lineare, obtusum, medianis lineis bis carnosulis. Coluinna 
brevis, dentibus acutis columnam subsequalibus. 

On trees in forest near Port Dauphin, 2771! Without 
precise locality, IIumNot 378! On trees hy coast, Hirondio, 
July 1862, JDr* Meller* 

This species much resembles B* pendulum, Thouars, in general 
habit, hut among other differences that species has a two-leaved 
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pseudobulb. The present species is somewhat variable, certain 
specimens being nearly twice as large as others. The flower 
appear to be straw-coloured with bright yellow lip. 

Bulbopiiyllum Peeyillet, sp. n. 

Ehizoma lignosiiin. Pseudobulbi compressi, suborbicularcs 
approximati, 5-7 liu. long!, monophylli. Polia obionga v. ellip- 
tico-oblonga, crassiusciila, |-l unciam longa, 4-7 lin. lata. Scap 
suberecti, apice subniitanti, 5-9 nncias longi. Eacemi laxiusciili, 
multiflori. Bractese ovato-oblonga}, acutse, l-lg lin. longa\ 
Sepal um posticum deltoideo-lanceolatiiin, acutum, 2-2| lin. 
loTigiim ; lateralia subsimilia, subfaleata. Petala liiiearia, sub- 
obtusa, 1 lin. longa. Labellum reciirviim, lioeare, subacutiun, 

lin. loiignm, minute papillosum, marginibus tenuibus, medianis 
lineis bis carnosiilis. Oolumna brevis, dentibiis faleatis acutis. 

In forest near Port Dauphin (without number), Insula Nossi- 
be, Julio 1810, JBervilUj 136. Without precise locality, Hum- 
hlot,B 80 , 

A markedly distinct species, somewhat resembling B. er eel um, 
Thouars, in habit, but with less distant pseudobulbs and various 
other differences.- Perville’s specimen in Lindley’s Her- 
barium is in fruit, butis so precisely similar in general cbarncter 
that I think it must belong to the same species. 

Bulbopiitllum Elliotii, Bolfe, sp. n. 

Ehizoma lignosum. Psudobulbi compressi, suborbicularcs, 
approximati, 5-7 lin. longi, monophylli. Polia obionga v. chip- 
tico-oblonga, crasshiscula, |-1 unciam longa, 4-7 lin. lata. Scapi 
breves, basi vaginis membranaceis tecti. Eacemi multiflori, rha- 
chide incrassata. Bracteas Irian gnlari-ovatao, obtusje, rigidm, 1^-2 
lin. longae. Sepalurn posticum triangiilari-ovatum, acuminatum, 
papillosum, 1| Jin. longum ; lateralia falcato-deltoidea-, acumi- 
nata, papillosa. Petala falcato-subulata, acutissima, | lin. longa. 
Labellum arctissime recurvum, lineare, obtusum, margine pecti- 
nato-flmbriatum, medianis lineis bis carnosulis. Coluinna brevis, 
dentibus siibnlatis acutis faleatis. 

In forest near Fort Dauphin (without number). 

Habit of E. Bervillei, Eolfe, but the pseiidobulbs slightly 
more distant and the leaves a little larger. The inflorescence, 
however, is very different, and somewhat resembles that of 
B. conitum, Thouars, wilh dull maroon flowers. Tlie strongly 
recurved, very fimbriate lip aflbrds a marked character to the 
sjieeies. 

E 2 
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Calakthe syltatica, Lindl. 

IN’ear Port DauiDhin, 2357 ! 

EuLOPHIA TAGTKATA, 

Below gneissose boulders, Ankaratra, 1967 ! 

EuLOPHIA MACRA, 

Near Port Dauphin, 2967 ! 

Eulophia EuTEKBEEaiAKA, Krdnzlin, 

Wet places at base of Andrhigitra Mountain, Interior, 1843 ! 

In inarsbes near Ariyonimaino, 1927 1 

EtTLOPHIA PAKBTJRATA, EoZ/e, sp. n. 

Epipbytica. Pseudobulbi gracillimi, l-lf uncias longi. Folia 
petiolata, lanceolato-oblonga, acuta, lf-2| uncias longa, ;J~1 
unciam lata. Scapus gracilis, 6 uncias altus. Eacemus laxus. 
Bractese auguste lanceolatse, acutse, 4-6 lin. longas. Sepala 
linearia, subobtusa, 3 lin. longa, lateralia carinata. Petalaoblan* 
ceolata, subobtusa, sepalis paullo latiora. Labellum late pandu- 
ratum, 4 lin. Ion gum, trilobatuni ; lobis lateralibus rotundatis, 
medio lato retuso, carinis tribus, supra crenulatis ; calcari 1| lin. ^ 
Ion go, apice subincrassato. Columna crassiuseula, 1| lin. 
longa. 

On trees in forest near Port Dauphin, 2546 1 
A veiy marked species, quite unlike any other from Mada- 
gascar. The pseudobulbs are from | to | inch distant on the 
rhizome, and when young are covered with loose membranous 
sheaths. 

Eulophia Elliotii, Bolfe^ sp. n. 

Terrestris, rhizomate repente. Folia angustissima, acuta, 8-12 
uncias longa, 2-3 lin. lata. Scapi elati, graciles. Eacemi laxi, 
9-12-flori. Bractese anguste lanceolatse, acuta 3 , 1 lin. longse. 
Sepala lanceolato-oblonga, mucronulata, 4 lin. longa. Petala 
similia, paullo latiora. Labellum late cuneatum, 4^ lin. longum, 

6 Hill, latum, trilobatum ; lobis lateralibus rotundatis, obtusis, 
medio profunde bifido, lobulis obovatis obtusis ; callis duobus 
magnis ad basin labelli; calcari lineari-oblongo, 2 lin. longo. 
Columna lata, fere 2 lin. longa. 

On the ground near Port Danphiii, 2424 ! 

A tall and slender plant, with the unthickened pseudobnlbs 
about an inch distant on the rhizome. Tlie broad lip appears to 
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be bilobed, owing to the front lobe being deeply bifid. The 
crests are peculiar, and consist of a pair o£ triangular, obtuse, 
somewhat flattened processes, wliicli are free above and nearly a 
line long. 

EuLOPHIA STRIATA, sp. n. 

Terrestris. Eolia longe petiolata, elongato-linearia, subacuta, 
1|~2 j)ed. longa, 1-1 J nncias lata. Scapi elati, graciies. Bacemi 
laxi. Bractea3 angustissirnge, acutse, 4-6 liu. longa3, Sepala 
oblongo-laneeolata, acuta, 4-5 lin. longa. Petala subspathulato- 
oblonga, acuta, striis tribiis purpiireis. Labellum late cunoatiiin, 
4 lin, longum, 6 lin. latnm, indistincte trilobatum, lobo medio 
profunde bifido ; callis quatuor ad basin labelli, dnobus linearibus 
in medio, duobiis majoribus exterioribus ; calcari saccato lato 
truncate, 1 lin. longo 1| lin. lato. Columna brevis, lata. 

On tbe ground near Fort Daupbin, 2545 ! 

A tall and slender plant, with much broader leaves than the 
preceding. The petals have three purple lines on a paler ground, 
but the marginal pair are somewhat indistinct. The spur is 
curiously thickened ; in front of it stand a pair of short linear 
^calli, while outside of these and somewhat nearer the base are a 
second pair of larger, oblong, obtuse, and somewhat fleshy 
lobes. 

CyRTOPERA PLATJ^'TAGIKEA, 

Near Fort Dauphin ? 

Popystachya cttptrata, Lindl. 

Forest near Ankeramadinika, 1882 ! On trees, Fiauarantsoa, 
2080! 

POLYSTAGHVA AYCEPS, JRldL 

Forest near Ankeramadinika, 18741 1875! 

PoLYSTACHYA MATTRTTIANA, Veg, iii. (1826) 742. 

— P. zeylanica, ZindL Bot. xxiv. (1838), Misc, p. 78. — 
Dendrobium poljstacbyum, Thou, Orch, lies Afr. t. 85. 

On tbe ground near Fort Dauphin, 2360 ! 2655 1 

Sprengel’s name, which appears to have been overlooked by 
subsequent authors, is much older than that of Lindley. Both 
are based on Thouars’s figure. 

AisraR^ciJM sesquipebale, Thou, 

Near Fianarantsoa, Interior, 2056 ! Forests, Ambahy, East 
Coast, 3042 ! 
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ANOEiECirxM SEPEEBITM, ThoU, 

On old fallen wood or trees near Fort Daupliin, 2971 1 Ta- 
paJca isy neJavoa ^^ ' n . 2 iiiYe ^» 

ANGBiECUM CITEATUM, 

Forest near Ankeramadinika, 1880 I 

ANGEiECLM ElLIOTII, sp. n. 

Caulis elongatus, radicans. Folia distieha, alteriia, 6-8 lin. 
di stall tia, linearia v. lanceolato-linearia, apice minute et acute 
biioba, 1|~2 uncias longa, 3-4 lin. lata. Pedunciili uniflorcs, 
1 unci am longi, Sepala lanceolata, subacuminata, posticum 4-5 
lin. longum, 1| lin. latum, lateralia paullo angustiora. Petala 
similia, paullo breyiora. Labellum late ovatum, concavum, longe 
acuminatum, 3--4 liu. longum, 2 lin. latum ; calcari subclavato, 
6--8 lin. longo. Coluinna brevis. 

Forest near Angelampena, 2272 ! 

Allied to the Mauritian A. exjpansum, Tliouars, but with more 
acute and more distant leaves, among other differences. The 
short peduncles, which are really axillary, burst through the 
back of the sheathing base of the leaf, one or two from each 
node; the flower is borne from the axil of a lanceolate, acute 
bract, 2~2i inches long, and there are one or two minute, obtuse 
sheathing bracts at the base of the peduncle. The roots are 
distichous, bursting through the leaf-sheaths, one above each 
peduncle, and serving to attach the plant to its support. 

AngejiICIJM G^ILBIM,22e^^?7^5./. et S. Moore in Journ.Linn, Soc., 
JBot. xvi. (1877), p. 206. — Gussonia Gilpinaj, BidL in Journ, Linn* 
xxi. (1885), p. 491. 

On trees in thickest part of forest near Fort Dauphin, 2653 1 
“ Flowers scarlet.” 

The specimens are finer than those previously collected; the 
largest raceme bears fourteen flowers. This belongs to a curious 
leafless section of the genus, but I do not see how’ it can be 
retained as a separate genus, unless Angrcecuni be further dis- 
membered. 

Mystacidixjm ocheaoeuh, LidL 

ISTear Fort Dauphin ? 

Mtstacimijm dactuinense, Lolfe ^ sp. n. 

Caulis erectus, subelongatus. Folia disticha, elongato-linearia, 
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insequaliter biloba, 5-7 uncias longa, 3-5 Im* lata. Pediuiculi 
graciles, 5-7-fl.ori. Bractese reiiifbriiii”Ovat£e, obtusas, vaginatse, 
I lin. longae, apice breYissime bilobo. Sepala lanceolata, sub- 
acuminata, 3 lin. longa. Petala panlio angustiora. Labellum 
late OYatum, ralde concavum, petalis ^quale ; calcaii subrecto 
subtareto, 3 lin. longo. Coluinna breyissima, alis descendentibus 
breYissimis carnosis truncatis. 

On trees in forest near Port Baupbiii, 2499 ! 

Allied to Jf. caulescens, Eidiej, but with mucli longer leaves 
and other differences. 

CEonia Elliotii, Eolfe, sp. n. (Plate XI,) 

Caulis elongatus, radicans. Polia disticha, alteraa, 6 lin. 
distantia, lineari-oblouga, obtusa v. iuconspicne biloba, 1”1| 
uncias longa, 3~-4i lin. lata. Pedunculi erecti, 6-9 uncias langi. 
Eacenii laxi, 3-o-fiori. Piores mediocres, puberuli, albi. Bractea) 
arnplexicaules, lute OYatse, obtusa3, 1 lin. longse. Sepala lanceo- 
lata, acuta, 6 lin. longa. Petala paullo lutiora et obtusiora. 
Labellum trilobatum, 8 lin. longum ; lobo medio obcordato 4 iia. 
lato ; lateralibus minoribus rotundatis basi subcordatis; disco 
.brevi-pubescente ; calcari 2 lin. longo angusto basi saccato. 
Columna breviasima, apiculata, alis truncatis. 

On trees near Port Dauphin, 2842 ! 2843 ! ‘‘ Plowers white.” 

In habit this species resembles (E. Axtherti, Lindl., and CE, 
rosea, Eidlej; the flowers much resembling those of the former, 
but only half as large and with a pubescent disc. The leaves are 
also narrower and more distant. CEJ. rosea has flowers nearly as 
large as the present species, but the side-lobes of the lip are 
broader and the front one more deeply bilobed ; the leaves are 
also much broader. The pollinarium in ® EllioHi is as 
follows: — Gland ro undish- obovate, with a pair of erect adnate 
plates, which are very narrow below bub gradually widen upwards 
to the apex, where are situated the two pollen-masses. 

Holothrix glabeurima, Bidl, 

Eank grass near Mahobo, Lake Itasy, 1944. 

HoLOTilRIX MADAGASCARIEXSIS, Eolfe, Sp. n. 

Planta erecta, ^-1 ped. alta. Polia 3-6, suberecta v. recurva, 
elongato-linearia, 3-6 uncias longa. Eacemus secundus, derisus, 
2-5 uncias longus. Bracteae auguste lanceolataB, acuminata?, 
5-9 lin. longas. Sepala anguste liuearia^ obtusa, 3 lin. longa, -3- 
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lin. lata. Petala snbspatbulato-liiiearia, obtusa, 4 lin. longa, 1 lio. 
lata. Labellum basi angustuin, apice trilobatuin, 4 liii. longum ; 
lobis subspatbulato-linearibus obtusis, 2 liu. longis ; calcari brevi 
saccato. Columna brevissima, brevi-apicnlata, alis lineari- 
obloiigis obtusis; rostellam breve, indistincte trilob um, lobis 
lateralibus minutis. 

Plains near Vaingaindrano, 2257 ! Near Fort Daupbin, 
2643! 

This species has much the habit of JST. gldberrima^ Pidlej, but 
is readily distinguished by the more lax racemes of larger 
flowers, the much larger side-lobes of the lip, and the very short 
saccate spur. 

Bicobkelljl geacilis, Lindl. 

On grassy alluvial plains, Moromonga, Tamatave to Capital, 
1759! Amongst grass near Antananarivo, 1808 1 Flowers 
purple.” Near interior boundary of forest, Angalampena, 
2113! “ Flowers pink.” 

BiCOBKELLA PAEYIELOBA, Bidh 

Fianarantsoa, 2058 ! 

HaBEKAEIA SPIBALIS, 

On the top of Ankaratra Mountains, 1982 ! Grassy highlands, 
Ankaratra, 2096! 

Habekaeia dattphikeksis, Eolfe^ sp. n. 

Planta circa 1| ped. alta. Folia elongato-linearia, 6 "uncias 
longa, 3 lin. lata. Eacemus laxus, multiflorus. Flores virides. 
Bractese lanceolatse, acuminate, 2 lin. longse. Sepala late ellip- 
tico-oblonga, obtusissima, | lin. longa ; sepalum posticum con- 
cavum. Petala subsimilia, subsequalia, carnosula. Labellum 
valde concavum, carnpsulum, obscure trilobatum ; lobis lateralibus 
rotundatis, medio obtusissimo ; calcari lato compresso truncate v. 
brevissime emarginato, | lin. longo. Columua brevissima, apicu- 
lata ; stigmata minutissima. 

On tlie ground near Fort Dauphin, 2867. 

This species is allied to o^iinutiJiora^ ’Siidl*^hu\> is readily 
distinguished by the shorter segments, less divided lip, and the 
longer flattened and almost bidentate spur. 

Habekaeia kxttaks, Thou. 

Near Fort Dauphin ? 
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Habenahia teuncata, Lindt 

Marshy place, red clay (debris, granite), Mahobo, Lake Itasy, 
1919. 

Habenaria Hilsenbeboii, 

Among long grass in rather moist places, red clay (debris, 
granite), Mahobo, Lake Itasy, 1920 ! Kear Angelampena, 
2118! 

HaBENABIA INCAENATA, 

Near Port Dauphin, 25761 

HaBENAEIA OIEEnATA, L2?2d'Z. 

Wet places (volcanic soil) on Ankaratra Mountains (Interior), 
1957! 

Habenabia disoides, Bidt 

Among grass on tops of Ankaratra Mountains (Interior), 
1969! 

Habenabia Elliotii, Bolfe, sp. n. (Plate XII.) 

• Planta l|-2 ped. alta. Folia numerosa, lanceolata, acuta, 3-5 
uncias longa, |-1| lata. Bacemus laxus, 6-10 uncias longus, 
multiflorus. Bracteae lanceolata) v. lineari-lanceolatse, acuminataB, 
|-1 unciam longa. Sepalum dorsale ovatum, subacutum, 3 lin. 
longum ; lateralia oblique lanceolata, subacuminata, 4 lin. longa. 
Petala profunde bifida, lobis 3 Hn. longis, angnstissimis. Label- 
lum prof unde trilobatum; lobis angnstissimis, lobo medio 5 lin. 
longo, lateralibus 9 lin. longis ; calcari gracillimo, apiee sub- 
clavato, l|-2 uncias longo. Columna brevis; antherse apices 
breves, recti, subobtusi ; stigmata subclavata, 1 lin. longa. 

Wet marshy slope near A’Mpanjaka, Mauandona, Interior, 
2004 ! Wet marshy places, open country, Pianarantsoa, 2037 1 
Grassy plain near Betsiraha, East Coast, 2219 I Binananga ” 
of the natives. Without precise locality, SumUot 66^1 

This species has much of the general aspect oi JE[. Boxit 
Bidley, to which it is obviously allied; but the lobes of the lip 
and petals are much longer, and the spur three times as long as 
in that species. 

CyNOECHIS OIBBOSA, BiiZ. 

Open grassy country, Pianarantsoa, 2055 ! 
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CyKORCHIS ELA.TA, Uolfe, sp. n. 

Planta ^-1 ped. alta, glabra. Polia 2 radicalia, breviter petio- 
lata, elliptico-oblonga, subacuta v. obtusa, luicias loiiira, 

|-li lata. Eacemus laxus, l-4i uncias longus, ])auei~20~florus. 
Eractese oyaio-Janceolatae, acut^e, 2-3 Jin. longa?, Sepaluin posti- 
cum galeatum, ovatiun, obtusura, 2| lin. longum ; * lateralia late 
obovata, 2 liu. lata. Petala subfaleato-linearia, obtusa. Labelluin 
trilobatum ; lobis lateralibiis oblougis obtiisis, medio angustiore 
lineari obtuso ; calcari elongate, 6 lin. longo. Oulurnna brevis ; 
antbera^v apices elongati ; rostellum latum. 

On humus in woods near Port Dauphin, 24i77 I 

A very distinct species, somewhat allied to C. Ulacina^ Kidley, 
but quite glabrous, and not easily confounded with any other. 

CiKORCHis Earokii, sp. n. 

Planta 4-9 uncias alta, pubescentia. Polia 2 radicalia, de- 
cumbentia, ovata v. ovato-lanceolata, acuta, 1-2 uncias longa, 4- 
10 lin. lata. Eacemus laxus, 1-3 uncias longus. Piores puberiili. 
EractesB anguste lanceolatse, acuininatse, 2-4 lin. longee. ISepalum 
posticum ovatum, obtusum, 1| lin. longum ; lateralia majora, 
subobliqua. Petala multo angustiora, subobliqua. Labellum 2 . 
liu. longum, apice trilobatum ; lobis oblongis obtusis, medio quain ' 
lateralibus longiore ; calcari 1| lin. longo, obtuso. Columna 
brevissima; antherse apices breves; rostellum breve, acutum ; 
stigmata brevia, clavata. 

Shady places on humus on summit of Andringitra Mountains, 
Interior, 1853! Central Madagascar, Baroti 725 ! ISTorth-west 
Madagascar ?, Baron 5240 ! 

Much smaller than (7. Ulaeina, Eidley, to which it is obviously 
allied. 

' Cykorchis pauciflora, Eolfe^ sp. n. 

Planta 4-5 uncias alta, pubescentia. Polia radicalia non vidi, 
caulina ovato-lanceolata, breviter acuminata. Eacemus brevis, 
laxus. Piores puberuli. Bractese lanceolate, acuminatie, 3-4 
lin. longae. Sepalum posticum ovatum, obtusum, 1| lin. longum j 
lateralia paullo majora, subobliqua. Petala similia paullo minora. 
Labellum 2 lin. longum, apice trilobatum ; lobis oblongis obtusis 
subsequalibus ; calcari 1 lin. longo, obtuso. Columna brevissima ; 
antberse apices breves ; rostellum parvum ; stigmata suclavata. 

Eather wet places on top of Anharatra Mo un tains, 8009 
9000 feet, 1983 I 
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Allied to the preceding, hut with broader segments, more 
obtuse lobes to the lip, and other characters. The radical lea\^es 
appear to be wanting, but the cauline ones (two on one specimen, 
and one on each of the two others) vary from | to 1| inches long 
and from 2 to 6 lines wide, 

SaTYETUM EOSTEATUAr, 

Hillsides and wet places near Ankaratra Monntaius, Interior, 
1955! 

fSf. giganteim, Eidl. (Journ. Linn. Soc., Bot. xxii. p. 12G), seems 
quite identical with Liudlej’s plant, which may have been ovci'- 
looked when the former was described. I have carefully dis- 
sected a flower from each of the type specimens, side by side, 
and cannot detect any difference between them, vvijile in stature 
and general appearance they are also indistinguishable. 

SaTYEIUAI TEIAfER YE, 

Kear pools of water (alluvial), Moromouga plain, Tarnatave to 
Capital, 1757 I Near water, Arivonimamo, 1929 1 

‘ Bat YEIUM AMOSNUxM, A. 

On tops of Ankaratra Mountains, Interior, 19S1 ! 

' ' 

DiSA INCAENATA, 

Near streams, Arivonimamo, Lake Itasy, 1910 ! 

Di s A Bijchenayiana, 

Wet places iii rank grass at 4500-5000 feet on the Andringitra 
Mountains, Interior, 1832 1 “ Blowers bluish purple.’’ 

DrSPEEIS TEIPETALOIDEA, Lindl, 

On humus in woods near Bort Dauphin, 2305 1, 2731 1 

lEIDE^. 

Geissoehiza Bojeei, 

Capsule ohovate-oblong, 1-3 cm. long and 6 mm. broad. (The 
narrow cylindrical form of the capsules in Parker’s specimen 
(Herb. Kew) is therefore probably abnormal ; cf. Benth. & 
Hook, f. Gen. Plant, vol. iii, p. 703.) 

Ankaratra Mountains, 2092! 

AMAEYLLIDEAi:. 

Hypoxis AxausTiFOLiA, Lam. 

Several localities, 2547 ! 2195 ! 2417 ! 1818 ! The last number 
contains specimens only about 3 inches high, while some of the 
others reach 18 inches. 
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LILIACE-®. 

Aloe Eakeei, sp. n. 

Subacaiilisjfoliis 15-20 rosiilatis ad apiccm gradatim attennatis 
recurvis facie subplanis dorso convexis, margine corneo denti- 
culis parvis ornato, racemis simplicibus O-S-floris, 2)edicel]is pen-* 
dulis, floribus rubellis, perianthio tubiiloso vel subobovato, seg- 
mentis brevibiis obtusis, genitaliis inclusis periantliium asquan- 
tibus, capsula elliptica. 

Leaves 7-9 cm. long and 1 cm. broad at base ; denticles straight 
or slightly curved, about 1 mm. in height. Peduncle 30 cm. ; 
bracts 2-3 mm. long, scarious ; pedicels on the last 2-3 cm. of 
the stalk usually about 1-2 cm. long. Perianth red, quite 
glabrous, 2 cm. long and 8 mm. broad ; segments short (5 mm.), 
obtuse, marked by 3-5 black nerves converging at the tip. Pila- 
ments flattened ; anthers 3 mm. long. Style simple. Capsule 
ellipsoidal, 1-2 cm. long and 6 mm. broad. 

Sand-dunes, Port Dauphin, 2937 I 

l^esiv A, aristafaj Baker. 

Aspaeagus asiaticxjs, Z., var. nov. paitcifloea ; inermis, 
cladodiis saepius 8nis, floribus solitariis v. binis, baccis rubrisf- 
paucispermis, seminibus magnis nigris tuberculatis. 

In •woods near Port Dauphin, 2313 ! also 2318 ! 

Deacjeka Bakeei, sp. n. 

Z. trunco elato subscandente, folds reflexis vel subascendenti- 
buslineari-lanceolatis acutis apiculatis rigidis subtus costatis mar- 
gine valde revoluto, paniculis simplicibus terminalibus, pedicellis 
ascendentibus infra medium articulatis, bracteis parvis ovatis 
acutis membranaceis, baccis rubr is 1-3-spermis. 

The younger flowering branches about 2 mm. thick. Leaves 
2-5-5 cm. long and 3-5 mm. broad. Panicle about 12 cm. long 
and when expanded about 4-5 cm. across ; pedicels 1*5 cm. long, 
with articulation about 5 mm. from the base. Bracts ovate, 
acuminate, 2-3 mm. long. Berry, if one-seeded, about 7 mm. in 
diameter. 

"Woods near Port Dauphin, 2426 1 2439 ! 

DIOSCQEE^. 

Dioscoeea lucida, sp. n. 

D.ramis volubilibus striatis pubescentibus vel sgepius subglabris, 
l^^ariis glabris 3-5-£oliolatis, foliolis lanceolatis acuminatis 
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petiolulatis Tel foliolis kteralibus ad basin externe cordatis, cymis 
masculis brevissime pedunculatis 5-6nis pendulis, pedicellis bre- 
vibus bracteas liueares SBqiiantibus, rbacbilla pedicellisque villosis, 
periantbii segmentis ovatis interioribns quam exteriores latio- 
ribns, spicis femineis solitariis, staminum rudimentis (? nectaria- 
libus) sessilibus, ovario villoso 3-sulcato,, fructu mature reflexo 
3-alato, alis magnis orbicularibus glabris liicidis, niargine incras- 
sato, seminibus circuracirca ala membranacea cinctis. 

A climber with glabrous or very loosely hairy stems. Leaves 
glabrous except for a tuft of white hairs in the axils ; petiole 
8-5 cm. long; terminal leadet 5-7 cm. long and 2-3 cm. broad. 
Cymes 6-12 cm. long; pedicels 2-3 mm. and i-2-flowered. 
"Wings of fruit 2 cm. long and 1*5 cm. in breadth ; membranous 
ring of seed nearly 5 mm. in diameter. 

Climbing amongst bushes, Fort Dauphin, 2624 ! 

PALMEiE. 

(By Dr. 0, Beccaei.) 

Phloga Scottiana, JBecc.^ sp. n. 

Grracillima, caudice ( ± 6 mill, crasso) crebre cicatricoso-annu- 
Jato ; frondium vagina tubulosa longitudinaliter nervoao-striata, 
apice subtruncata, ibique brevissime fissa et biauriculata, fugacis- 
sime griseo- vel fuseo-furfuracea ; petiolo gracili 4-5 cent. Ion go, 
longitudinaliter striato, subtriquetro, supra planiusculo vel super- 
ficialiter canaliculate ; limbo + *25 cent, longo, crebre interrupte- 
que vel subregulariter pinnatisecto, segmentis planis (non plicatis) 
subtiliter chartaceis, 8-10 cent, longis, 6-10 mill, latis, angustis- 
sime lanceolatis, apice sensim acuminatis, basi paullo attenuatis, 
glabris, costa media acuta percursis, subtus pallidioribus et non 
paleosis, nervis lateralibiis et marginantibus tenuibus, veiiulis 
transversis inconspicuis ; spadice gracili frondibus breviore, 
alterne remoteque parce ramoso, ramulis iiorigenis gracili iniis, 
filiformibus, brevibus, paucifloris ; spathis 2, vaginantibus, 
quarum exterior brevissima, interior valde elongata et angustis- 
sima, membranaceo-exsucca, compressa, acute bicariuata, infra 
apicem fissa; floribus minutis, masculis symmetris, oblongis, 
obtusis, 2\ mill, longis, 1| mill, latis, staminibus 6, antheris 
oblougo-sagittatis, ovarii rudimento ovato-oblongo, fi. feemineis 
ovato-conicis, corolla calyce subduplo longiore, ovario oblongo, 
stigm ate 3-dentato, staminum rudimentis 6 ; fructibus .... 

Forest near Fort Daupbin, 2615 ! 
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PiiLOGi, poltstachya, Noronha^ Jf/S'/S, — Bypsis nodifera, 
3Iart. JECist. Wat. J^cdm. iii. |). 312, 

Port Baupliin, 2119 ! 

XYRIBEiE. 

Xyets Baeeei, Niks, in Of v. Vet. Ah. Worliandl. 157. 

X. foliis elongatis 6-nerviis rigidis ad basin latis persistentibus, 
capitulo longe cylindraceo, bracteis duabiis inferioinbus connatis 
ovatis subacutis ceteris rotund ato-ovatis niiicronulatis dorso 
areola puncticulata notatis glabris, perianthii seginentis obtnsis 
obovatis ad faucem interne dense villosis, antheris oblongis. 

Leaves 2 feet or more in length and about 3 mm. broad, 
sheathing at base. Scapes 2-3 feet high. Capitula 1*5''2*5 cm. 
long; bracts densely overlapping, with an apparently pubescent 
areola near tip and ending in a small blunt mucro ; usually 6 mm. 
long and 4-5 mm. broad. Perianth-segments 6-9 mm. long and 
4 mm. broad. Pilaments short ; anthers parallel, oblong. Style- 
branches bilobed at extremity, 

Baron 1025 ! 568 ! Marshy alluvial meadows, Port Dauphin, 
Scott Blliot 2^1^ \ 

This form is quite distinct from X capensis.) Thunberg, with^ 
which it has been mixed in the Kew Herbarium. Cf. Thunberg 
‘Plora Capensis,’ p. 310 : ‘‘ Capitulo ovato, foliis linearibus bre- 
vissimis ; limbi (perianthii) lacinife ovatas lineam longse ; antherge 
ovatge.” 

CTPEEACE-^. 

■ (By Mr. C. B. Claeke, P.E S.) 

Caeex ALBOViBinis, O. B. Clarhe^ sp. n. 

Panicula coinposita, ramis longius pedunculatis distantibus; 
spiculis ovoideis, laxis androgynis, apice masculis; glumis cum 
utriculis subaequilongis, triangulari-caudatis, scarioso-albidis, in 
Carina viridibus ; rostro cum | parte utriculi sub^quilongo, com- 
presso, altius bilido, scarioso viridi, parce hispido-scabro ; stylo 
trifido. 

Ehizoma longe repens, tenue, ligneum, e stolone exortuin. 
Culmus 5 dm. longus, pauci-nodosus, Polia (imo basalia) culmum 
superantia, angnsta, apice longe acuminata hispido-scabra. 
Bractea3 foliis similes; harum vaginae usque ad 2-4 cm. lomu^. 
Panicula 3 dm. longa, fere glabra, in parte superiore minute 
hispido-scabra. Pednnculi usque ad 1 dm. longi, graciles, 5-10- 
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spiculigto’. Spiciila) subspicatsB 1 cm. longm, S-lO-utriculifergD. 
Glumjc femineas 4 mm. loiigse, fere gkbrse ; masculie angiistiores 
proventu pallide ferrugmeae. Utrieiili 4 mai. long! ellipsoidei, 
trigdni, vix curvati, in rostrum suboblcngum subito angustati, 
fere glabri conspicue 16~20“Striati, rirides. l^ux cum utriculo 
coiiformis in verbis caricoiogorum pimcticulata. Caricis Ililde^ 
Irandtinnm, Boeck. (Bugler’s Jahrb. v. p, 516), var. evoluta sod 
multo robustior, pauicula majore, spiciiHs majoribus, gluniis feini- 
neis diiplo longioribuKS, utriculis majoribus iiiiiuis curvatis multo 
magis .striatis rostro breviore, O* ^olyceplialce^ Boott, sat affiuis, 
sed spicula) minus elongates rostrum multo brevius. 

Dry sandy dimes, Fort Dauphin, 2534! 

CosTULAiUA hecurva, Q, B, Clarice. 

Glades in forest, Ankeramadinika, 1777 ! 

Fimbeistxlis cii^erea, Bidh 

Near Antananarivo, short turf, 1734 ! 

GEAMUSTEiE. 

(By Prof. Hackel.) 

^ Panicum (§ DroiTAniA) ATROFiJscxjM,^<2r/reZ. 

Eacemis circ. quaternis approximato-alternis demum divergen- 
tibiiB, rliachi de spiculis arigustiore pedicellisque glabra, scabra, 
spiculis ianceolato-ellipticis vix 2 mm. longis, gluma Ima nulla, 
2da quarn spicula triplo breviore obtusa trinervi, 3a spiculam 
aequante acutiuscula 7-nervi, omnibus glabris, 4a demum atrc- 
fusea minutissimc puncticulato-scabra. Culmi elatiores. Folia 
linearia, glabra. Eacerai circ. 10 cm. longL 

Proximum P. phmocarpo^ Nees, quod differt gluma 2da quam 
spiculi paullo breviore cum 3a inter nerves puberula. 

P. diagonally Nees, etiam affine, differt racemis erebris panieu- 
latis crecto patulis, rhacbi de longe pilosa, gluma 3a trinervi. 

Marshy valley, Lake Itasy (Interior), 1909 1 

Pais'icijm (§Brachiarta) Scottii, sp. n. 

Gulmo erecto ramoso, foliis linearibus acutis, racemis 4~~6,inter-- 
stitia subseqiiantibus v. gequantibus, appressis, brevibus, rhachi. do 
glabra, scabra, spiculis solitariis v. in rhaehidis basibinis teniisve 
brevissime pedicellatis ovalibiis oblusis, hinc gibbis, glabris; 
gliimis sterilibus obtusis : Ima suborbieulari spicula dimidia 
breviore, 2a spicula paullo breviore, 8a banc cequante floreui 
cJ fuvente, 4a spiculam asquante puncticulato-scabra. 
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Perenne, gracile, ramis floriferis elongatis, folia supra pilis 
mollissimis conspersa. Eacemi 1-1*5 cm. longi in paniculam 
lineaxem dispositi. Spiculae viridulae glabrae ; gluma Iraa enervis, 
2da et 3a 5-iierves. 

Affine P. aralico, l^ees, quod differt culmo repente, foliis glabris, 
racemis quam iuterstitia brevioribus, gluma liiia Iseviuscula. 

Dry hills of Imerina, 1810 ! 

Pakicum (§ Echikochloa) hispiditltjm, Betz. 

I think a variety of B. Crus-Galli^ L. Betsiraha, 2224 ! 

Panictjm (§ Etjpanicxjm) lurilum, sp. n. 

Culmo decumbente ascendente, foliis inferne aggregatis, ligula 
ciliari, laminis lineari-lanceolatis basi ciliatis. rigidulis ; panicula 
obovata laxiuscula ; pedicellis quam spiculae longioribus glabris ; 
spiculis 2 mm. longis ovalibus obtusis glabris ; gluma Ima spi- 
culse medium subsequaute, 3a florern S fovente obtusa, 4a 
oblonga obtusa nitida. 

Culini (parte erecta) vix 20 cm. alti, superne subramosi. 
Laminae circ. 3 cm. longae 4 mm. latae, pilis parcis adspersae. 
Paniculae rami solitarii, ramulosi, ramulis dexuosis scabris. Sp^ 
culae luridae violascenti-varlegatae ; gluma Ima 1-nervis, 2da et 
3na ovales, obtusae, 5-nerves, 4a spiculam subaequans flavida. 

Affine P. umheUatOj Trin., quod differt culmo longe repente 
valde raraoso, spiculis ellipticis acutis, glumis acutis, Imaparvula. 

Common near Antananarivo, 1745 ! 

Pakicum (§ Etjpakicum) deltoideum, sp. n. . 

Humile, decumbens, culmo ramose polyphyllo, yaginis pilosis 
ad nodos reflexo-barbatis, laminis parvis ellipticis brevi-acumi- 
natis parce pilosis, panicula laxa obovata ramis ramulosis laxi- 
fioris capillaribus scabris, spiculis sulfrigonis a latere compressis 
glabris, gluma Iraa spiculse duas partes sequante, 4a valde gibba 
apiculata puncticulata. 

Laminse 10-18 mm. longse, 5-8 mm. latse, basi cum vaginis 
patenti-pilosse. Spiculse livide virides ; glum?e Ima, 2da, 3na 
ttnues, membranaceae, 3-nerves, obtusse. 

Affine P. trigono^ Eetz., quod differt foliis angustis lineari- 
lanceolatis glabris, raulto longioribus, panicula multiflora, spiculis 
hispidis. 

Shady hollow, Manandona Valley, 2009 1 ! 
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IsACHNE Madritiana, Kuntli) var. hispiddla (diifert a typica 
glumis sterilibus superne hispidulis). 

Fort Baupbrn, 2813 I 

Pennisetdm xiLOPECDEOS, Steud, 

I cannot distinguisli this specifically from the East-Indian type, 
tlioogh the latter is more robust*. 

Canal-banks near Antananarivo, 1730 ! 1731 1 

SfOROBOLDS SITBITLATUS, sp. n. 

Biffert a proximo Sp. fimlriato, Nees, paniciilce ramis basi bre- 
viter nudis, spiculis fere diiplo majoribus mm, longis), 

fere siibulato-lanceolatis, glum a sterili inferiore liiieari spiculse 
subgpquante. 

Bry gneiss hills of Betsileo, alluvium Yaingaindrano, 20341 
226013052! ' 

Agrostis Elliotii, sp. n. 

A. foliis linearibus planis acurainatis supra scabris, ligula ob- 
longa truncata, panicula lineari-coarctata densissima subinter- 
rupta vaginata, ramis appressis a basi floriferis, spiculis imbricatis 
^subsessilibus 4 mm. longis, lineari-lauceolatis pallide viridibus ; 
glumis sterilibus subsequalibus, lineari-lanceolatis rigidulis, sca- 
berrimis, Ima acuta, 2da infra apicem mucronulata, gluma flori- 
fera sterilibus paullo breviore, hyalina, bimucronulata, glabra, 
supra basin exserens aristam subuliformem supra medium genicu- 
latamglumas non superantem. Palea nulla. 

Eemote affinis A. hygrometriccB, Nees, quss diifert paniculae 
ramis 3nis-5nis, gluma 2da non mucronulata, florifersc arista 
quam gluma duplo longiore valde torta. 

Ankaratra Mountains, also Port Bauphin, 2090 ! 2921 1 

Trichoptertx stipoides. JSach,^ == Arundinella stipoides, 
=Stipa madagascariensis, 

Manandona valley, 20031 

Centotheca, subgen. Megastachxa. 

(Megastachya, Beam, Agrosiogr^i non aliorum.) 

Biffert a Qentoiliem propria spiculis multifloris, glumis fertili- 
bus apice plus minus emarginatis ex emarginatura ssepius miicro- 
nulatis. {Conf, Benth, et Hook. f. Gen, Plant, iii, p. 1190.) 

* This form =P. triticoideSf Baker, Toum. Linn. Soci xsi. p. 453. — G. F. S. A 
LINN. JOURN. — BOTANX, VOL. XXIX, E 
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Habitus Bragrostidis sed differt glumis fertilibus 7-nerviiS; 
fbliis lanceolatis etc. % 

Centotheca otceoitata, Sad . (Poa mueronata, Beawv , 
J7. Ow.— Megastacbya owariensis, Beauv. Agrost. t. 15. f. 5.) 

Laminise basi late cordata amplexieauli lanceolatis, margiue 
undulatis, spieulis lateralibus pedicello suo 3-5plo longioribus, 
glumis fertilibus distiucte emarginatis et mueronatis. 

Often in or near woods, Port DaupMn, 3054 ! 2309 1 ! 2936 ! 


Ceittotheca mada&ascaeiemis, Saeh. (? Poa madagascari- 
ensis, Lam.) 

O.laminis e basi rotundata non amplectente lineari-lanceolatis, 
margine rectis ; spieulis omnibus longissime pedieellatis (quam 
pedicellis 2-6plo longioribus), glumis fertibbus obsolete emargi- 
natis mucronulatisque. 

Shadj places, Port Dauphin, 2502 a ! 2766 ! 2935! 


EXPLAKATI02?’ OF THE PLATES. 


-Plate I. - . ■ ■ ■■ . ■ . ' 

S‘ph(srosepalum coriaemm. 

Kg. 1. Flower Tiewed from above. 2. Flower in median vertical section 
o. Stamens. ^ ’ 

Plate II. 

Q^ivisia grandifoUa, 

Fig. 1. Flower from outside. 2. End of staminal tube, with free stamens 
ending m barren tips. 3. Ovary, style, and stigma. 


PlateIII. 

KalancJwe xf&rticiUata, 
Flower from exterior (corolla being 
2. Stamens. 3. Extremity of leaf seei 
from above. 


side). 

same 


Plate IV. 

O^eoJeia Elliotii. 

iu longitudinal median section. 2. 0^ 
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Plate T. 

Calmtica liicida. 

Pig. 1. Flower in longitudinal yertieal section. 2. Stamens. 


Plate YI. ■ 

Homalium cymomlum. 

Fig. 1. Flower seen obliquely from above, with part of calyx, corolla, and 
andrcecium removed. 2. Stamens. 


Plate YII. 
Molhigo ccBs^itoscb^ 

Fig. 1, Flower in longitudinal median section, 
when dehiscing. 4. Ovule. 5. Leaf. 


2, Stamen. 3. Capsule 


Plate YIII, 

Leucosaljpa madaguscariemis. 

Fig. 1, Secondary axis of inflorescence in fruit. 2. Corolla opened to show 
insertion of stamens. 3. Stamen (to show anther-tails). 4. Ovary, 
style, and stigma. 5. Longitudinal median section of ovary. 


Plate IX. 

Colea ooceinea. 

Fig. 1. Corolla opened along lower edge. 2. Stamens. 3, Ovary, nectarial 
ring, style, and stigma. 


Plate X. 

Camarotm souwims. 

Fig. 1. Corolla opened to show insertion of stamens. 2. Ovary, nectarial ring, 
style, and stigma. 3. Stamens. 4. Longitudinal section of ovary. 


PlatbXI. 

JSonia MlioUL 

Fig. 1. Flower, with labellum (the rest of the perianth removed). 2. Spur 
of labellum and clinandrium slightly raised to show poilinia- 
3. Pollimum. % 


Plate; Xn., 

Mohihrix madagascarim&is^ 
(Lettered Eahemria Mlwiti by error.) 
Fig. 1. Entire flower. 2. Column and basal part of labellum, 
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On the Structure and Development of the Gystocarps of Cate- 
nella Opmtia, Grev. By E. J. Haetex Gibson, M.A., 
r.L.S., B.E.8.B., Lecturer on Botany in University College, 
Liverpool. 

[Bead .18th December, 1890.] 

(Plates XIII. & XIV.) 

The classification of Algse is a subject on wbicli systematists 
are very far from being unanimous : and this is especially due to 
the fact that we are ignorant in very many cases of the structure 
of the reproductive organs of type forms, chiefly among the 
Ehodophycese. 

The alga, the structure of whose fruits forms the subject of 
the present paper, common as it is on our shores, is a striking 
example of the difficulty of classifying a member of the group 
Floridese on vegetative characters alone. As long ago as 1830 
Grreville^ wrote The peculiarity of the internal structure of 
this alga’ has induced me to separate it from all others, even in 
the absence of fructification, and, in conjunction with its habit, 
to place it amongst the GtastuocabpeJi. It has ever been con- 
sidered in thelightof a doubtful plant, and has successively held 
the title of Ulva, Fucus, Bimlaria, Gigartina, CJiondria, Saly- 
menia, Lomentaria, and, lastly, miraUle dictUy bi OhoA^ 
Sprengel’s ‘ Systema Yegetahiliuni ’ 1 I have endeavoured— not, 
I think, without sufficient cause — to afford this almost universal 
trespasser something more like a ‘local habitation and a name.’ ” 
The cystocarps of CateneTiph O'puntia have hitherto remained 
almost an unknown quantity. Groodenough and Woodward t, 
after describing the articulations as oval, say “ quorum supremi 
tuherculorum officio funguntur, et aeminibus minntissimis con- 
gestis foeti sunt.” It is difficult to say from this description 
■and from their figures whether these modified articulations were 
tetrasporic or cystocarjl^c; although in all probability they were 
the former. X 

G-reville t affirms that the fructification was unknown in his 
day ; hut he adds that liightfoot believed that the joints of the 
frond were the situations viffiere “ minute seeds ” were to be 

' - ’ V * ^ ‘Algsa p. 166 . 

Traim. 3Dmn.'S^. iii. p. 219. 

" - vfe'.C'VhV'j'i ’I ’J^a. p. 167. 
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found ; that Sir J, E. Smith considered the smaller joints of the 
internal filaments to be reproduetiTe in function ; lastly, that 
Dawson Turner observed minute black bodies on the frond which 
he believed to represent a fructification. Turner, however, merely 
quotes Groodeuough and 'Woodward^s observations, adding ‘‘a 
circumstance I have never had the opportunity of remarking ” 
None of these appearances Greville considered to be of the nature 
of true fructifications. ’ 

Harvey t says that the species is rarely found in fruit, but 
that cystocarps had been given to him by Mrs. Griffiths. He 
describes them in the following terms : — “ Eruetifieation : 1, 
spherical masses of spores o-rfmelUdw contained in ovate cap- 
sules, furnished with a terminal pore, their walls formed of moni- 
liform filaments. The mass of spores appears to be formed by 
a transformation of the internal network,” Harvey figures a 
cystocarp in longitudinal section, showing an ovate capsule with 
a well-marked terminal pore, an intracap sular space, and a sphe- 
rical mass of carpospores. In fact, his figure closely resembles 
that of a cystocarp of a JBolysiphonia^ from which, as will be 
shown, the cystocarp differs as widely as possible. 

The figure given by Orouan t is equally wide of the mark iu 
detail, though a terminal pore is not figured. 

J. G. Agardh § describes the cystocarps of the genus Qatenella 
as being immersed in branches, but doubts their having open 
terminal pores. He describes their structure in the following 
terms : — ‘‘ .... nucleum ad fila longitudinalia suspensum sub- 
compositum foventia 5 nucleus placentari adparatu central! sub- 
divisus, fascicules filorum praegnantium, peripheriam versus 
radiantes sterilibus filiis a placenta ad fila peripherica extensis 
interceptos eraittens ; gemmidia in filis radiantibus pauca oblongo- 
obovata,” Agardh adds that his personal acquaiutance with 
the cystocarps of Qatenella Opantia was confined to one small 
specimen. 

Hauck II cautiously avoids reference to the fruit as described 
by earlier observers, and says : — Cystoearpien bei O. Opuntia 
nicht geniigend bekannt.” 

^ * Synop. Brit. Fuci,’ 1802, p. 388. 
t ‘ Phycologia Britannica,* pi. Itxxvm, 

I * Morule Finist.’ tab. 16. fig, 108. 

§ * Epicrisis System. Florid.’ p. 6^. 

' p. 186. 
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Dr. Bornet informs me that he has never met with this rarity ; 
and my friend Mr. Batters has been equally unfortunate, 
Mr, Buffham^ mentions having seen them, but he gives no 
description or figure. In a private letter Mr. Buff ham in- 
forms me that the material he collected was monoecious, but 
that he hesitated to describe the structure of the cystocarp in 
detail, not only because he had taken but little material, but also 
because the appearances seemed to him “ so extraordinary."’ 

Dr. Bornet mentioned in his letter to me that Prof. Schmitz 
had, he believed, examined specimens with cystocarps ; and I 
accordingly entered into correspondence with that distinguished 
algologist. Dr. Schmitz was so kind as to furnish me with notes 
of his unpublished observations on specimens he had obtained 
from the Berlin Herbarium in 1885, gathered on the coast of 
Kormandy, and at Ostend in the year 1832. I have to record 
my thanks to Prof. Schmitz, not only for these notes, but also 
for various critical remarks made on my MS. and drawings which 
he was good enough to look over. These criticisms I shall have 
occasion to refer to in the sequel. 

The structure of the vegetative organs has been frequently 
described in many treatises ; I may briefly recapitulate the chief 
features of that structure, as it will be thus more easy to elucidate 
that of the reproductive organs. The antheridia have been already 
figured by Buffham, and the tetraspores by Kiitzing and others. 
I add a few notes on these organs, which my sections enabled me 
to make out more clearly. 

Following the advice given to me by Mr. E. A. L. Batters, I 
have gathered (or had sent to me) regularly for many months a 
number of plants of G, Opuntia^ in the hope that I might meet 
with specimens of the cystocarpic fruit. In the end of October 
of 1890, whilst on a visit to the Liverpool Marine Biological 
Station on Puffin Island, H. Wales, I collected a considerable 
quantity of the weed. It grows in that locality in abundance on 
the protected faces of rocks near high-water mark. On exa- 
mining my latest gathering on my return to Liverpool, I was 
rewarded for my previous fruitless search by finding that many, 
if not all the plants bore not only tetraspores but antheridia 
and cystocarps as well. I sectionized a large number, and the 
results of my investigation I have now the honour of laying before 
the Society. 

^ Quekett IVEcr. Club Joiirn. ser. 2, iii. p. 257. 
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Vegetatwe Organs, 

Oa fenella Opmitia grows most plentifully on the protected faces 
of rocks near kigb-water mark. It is anchored to the substratum 
by numerous root-branches which spring from the under surface 
of an irregularly-branched creeping rhizome, from whose upper 
surface arise the branched moniliform fronds, usually from 5 to 
15 miilim. high. The rhizomic portions are generally paler in 
colour than the erect axes, but, save that the reg^llar moniliform 
structure is imperfectly or not at all developed, they do not 
differ from the erect fronds in character. The root-ramuli are 
simply modified hi'anches splitting np at their apices into bundles 
of filaments, or in some eases single filaments (one cell broad). 
In these root-ramnli the small peripheral cells of the ordinary 
branch are much elongated, and lie more or less parallel to each 
other in the long axis of the ramulus. They are faintly or not 
at all coloured. 

The creeping and erect parts of the frond do not differ in any 
essential from each other in histological structure. The central 
portion of the frond is composed of a loose network of elongated 
branched hyphse, w^hich on approaching the surface become 
shorter, ultimately branching again and again dicliotomonsly and 
forming radially arranged chains of. small rounded or ovoid cells. 
Those on the surface are united by their thick cell-walls into a 
peripheral layer, covered by a cuticle, whilst those beneath have 
small intercellular spaces and form an inner transitional layer 
to the retiform medulla. The cells of this intermediate layer are 
varied in form, hut longer than the cells composingthe peripheral 
layer (PI . XT T. fig. 10). The apex of every ramulus is occupied by 
a tetrahedral apical ceil. Protoplasmic continuity exists between 
all the younger cells of the frond ; but later on this continuity 
seems to me to become interrupted by the growth of two plug- 
like thickenings which are at first rings, and finally discs. Prof, 
Schmitz, in the MS. notes which he has favoured me with, says 
“ dieser AufiTassung kann ich nicht beistimmen/^ and refers me to 
his published w'ork on the subject I find that he expresses 
it as his opinion that whenever a cell divides, a peculiar opening 
is formed in the septum, by means of which the two new cells 
remain in communication with each other so long as they are in 
a living condition. This opening is, according to Schmitz, closed 

* “ Unters, ii. d. Befruct. d. Florid.,*! SB. Ab d. Wigs. Berlin, 1883. 
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Iby an exceeding tbin membrane tbrough wbicli pass very fine 
strands of protoplasm. My friend Mr. Hick, of Owens College, 
in bis investigations on ‘‘ Protoplasmic Continuity in tbe 
Eloridege”^, maintains that there exists “ unbroken continuity of 
tlie protoplasmic substances of tbe plant from the base of tbe 
frond to tbe tips of the ultimate brancblets.’’ 

Witb a Zeiss oil -immersion lens I have been unable to con- 
vince myself of tbe existence of tbe fine protoplasmic fibrillse 
mentioned by Scbmitz. I have seen wbat looked like extremely 
fine threads passing between tbe “plugs ’’ and tbe end of tbe 
primordial utricle on either side ; but these seem to me to be 
merely markings on tbe walls of the canals leading to tbe plugs. 
I have examined tbe same phenomenon in tbe genus JBolysi- 
fhonia'^^ W’-bere I have shown that such heterogeneous markings 
do occur and give a deceptive appearance of interprotoplasmic 
communication. In some genera undoubtedly protoplasmic con- 
tinuity is maintained between all tbe cells of tbe frond during 
life; but I cannot convince myself that that continuity, existing 
as it certainly does in younger cells, is maintained in all old cells, 
at least in tbe forms I have examined. 

Reproductive Organs, 

(a) Asexual , — Tbe motberTcells of tetrasporea are developed 
from tbe cells of the inner rind of special ramuli. Each mother- 
cell divides transversely by parallel walls, curved convexly out- 
wards, into four daughter-cells ; and tbe mode of formation of 
the tetraspoi’es is therefore zonate. I have figured a young stage 
and three adult sporangia. I have nothing further to add to 
Ktitzing’s description $. 

(]}) Sexual Organs , — Tbe antberidia and procarps are borne 
on tbe same plant. G-enerally both male and female organs occur 
close together on tbe same erect frond. A not infrequent condition 
is that represented at fig. 11, PL XIV. I have occasionally found 
tbe penultimate internode of an erect frond cystocarpic and tbe 
ultimate internode antberidial. 

Antheridia . — The only account and figures of the antberidia 
known to me are those of Buff bam in bis paper already quoted. 
Tbe antberidial ramulus is, as Buff ham says, easily distin- 

* Brit* Assoc. Eeport, 1883, p. 547. 

t “Notes on IBolysiyhonia fastigiataP Journ, Bot xxix. no. 341. 

I Tab. Pbyc. vol. xvi. tab. 71. 
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guisbed by its wrinkled appearance. The surface is raised into 
a number of small mounds, each corresponding to wliat miglit 
perhaps be termed a nest of pollinoids. The ripe ramulus con- 
tains 80 to 50 such nests. The wall of each nest is composed of 
ordinary peripheral cells; but those forming the base of tbe 
nest are smaller and more rod-shaped. From these in turn arise 
the rather ovate pollinoids or sperrnatia which are shed into a 
cavity beneath the cuticle, escaping by a rupture in the mem- 
brane (PI XIII. figs. 5, 6). 

C^stoem^s.—--Tlie cystocarps are borne on the erect branches, 
every articulation (in my plants) hearing one or two eystoearpic 
rainuli. I have occasionally come across specimens with two 
cystocarps placed headways on the same frond ; but this is rare. 
Sometimes the cystocarp is the terminal articulation itself*. 
Each ramulus is nearly spherical and is shortly stalked, and 
easily distinguished, even when young, by the clear border which 
surrounds it, and by a fringe of delicate colourless short pro- 
cesses apparently arising from the interior, piercing the border 
and projecting at right angles to the surface. A transverse 
section of a mature cystocarpic ramulus under a low power 
(x 100) shows, from without inwards, 1st, the clear hem already 
mentioned and colourless processes (though not nearly so nume- 
rous nor so distinct in the mature as in the young condition) ; 
2nd, a tolerably broad zone of peripberal cells deeply coloured 
and arranged in radiating rows quite similar to the ordinary peri- 
pheral zone in the vegetative frond ; 3rd, a zone of interwoven 
filaments, broader or narrower according to tbe stage of develop- 
ment ; 4th, a broad zone of carpospores — large, deeply coloured 
cells, amongst which may be seen branched filaments uniting the 
zone of filaments with (5th) a small medulla of shorter inter- 
woven cells. In the very young stage the carpospores are entirely 
absent, and the third zona and medulla are continuous, the cysto- 
carpic nature of the ramulus being iudicated at that stage merely 
by the clear border and its processes. If a longitudinal section 
be made of a young cystocarpic ramulus, the exterior will be 

^ During a recent visit (June 1891) to the locality where I first obtained 
G. Opnntia with cystocarpic fruit, I was fortunate enough to secure fresli material 
again bearing cystocarps. In many of the specimens which I gathered the erect 
fronds bore three, foui*, or even five cystocarpic ramuli ; while on one specimen 
a single articulation gave origin to no less than nine such ramuli disposed all 
round the frond. 
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found to be bounded by a delicate cuticle pierced at intervals for 
tbe exit of tbe processes already mentioned. Immediately within 
is the clear border formed by the swollen coalesced outer cell- 
walls of the peripheral cells. Then follows the rind of cortical 
coloured cells, rather smaller and more numerous than, but 
similar in arrangement to, those of the ordinary branch. This 
layer passes gradually into the central weft of hyphae conti- 
nuous with those of the branch from which the cystocarp springs. 
In the inner portion of the rind and outer part of the medullary 
weft there arise from tbe cell-threads very numerous branchlets 
consisting of generally two cells, one short and rounded, the other, 
the trichogyne, broad at the base but tapering into a fine filament 
which pierces the rind and cuticle, and appears on the surface as a 
delicate colourless, or almost colourless, hair. N ot infrequently this 
trichophoric apparatus consists of three cells — two basal tricho- 
phoric cells and the trichogyne (PL XIII. figs. 7, 8). Pig. 9, 
PL XIV., shows a small portion of the surface of a young cysto- 
carpie ramulus highly magnified. To two of the trichogynia 
pollinoids are attached, while two others have not yet pierced the 
cuticle. The majority of the trichogynia in an older cystocarp 
may be seen to have pollinoids attached to them. The medulla 
of a young cystocarp consists of a weft or reticulum of almost 
colourless cells, the central row standing out rather prominently. 
Itound the central row and connected wfith it are half a dozen or 
more rows of cells, branches from which form the beginning of the 
reticulum of smaller cells w^hich gradually merges into the inner 
rind. Pig. 10 shows such a section (rather more than half the 
section is represented) taken in the exact longitudinal axis of the 
cystocarp, in which the features just described are seen. (The 
figure has been somewhat simplified by omission of all cells which 
do not come exactly into the plane of the section.) 

After, and sometimes (so far as I can make out) before,; 
fertilization of the trichogynia has taken place there appear a 
few small subsidiary cells round the trichophoric cell or cells. 
These subsidiary cells I imagined at first were young carpo-- 
spores, and what I have termed trichophoric cells, carpogonia ; 
and I interpreted the mass of spores found in an adult ramulus 
as composed of bundles of such derived from many carpogonia 
developed nearer to the central medulla. Prof. Schmitz, how- 
ever, pointed out to me that I had misinterpreted these pheno- 
mena ; and I am convinced now, after examining sections of very 
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young eystoearpie rauiiili whose trichogynia had not been fer- 
tilized, that bis interpretation of these as sterile vegetative cells 
is correct. He adds (in a letter to me), ‘^Solche vegetative 
Zellen werden bei vielen Florideen wahrend der Cystokarp- 
entwicklung im Prucht-Spross neugebildet (z. B. bei Gelidium, 
Bloio^peltky u. s. w.) oft durch Zellvermehrung aus den nnbe- 
fmchteten Carpogonasten.” Fig. 8 represents such a complex 
of sterile vegetative cells surrounding a trichophoric apparatus. 

Fertilization is effected by the fusion of the pollinoids released 
from the antheridia with the trichogynia. The majority of the 
trichogynia are so fertilized. Each trichogyiie is, as has been 
already shown, in direct communication by means of the tri- 
chophoric cell (or cells) with the subcortical weft of hypha3, 
which is in turn continuous with the longer and larger medullary 
cells. When fertilization is complete, the development of carpo- 
spores commences. The uppermost of the central row of cells 
of the ramulus enlarges very considerably, and from it, as well as 
from the network of hyphas surrounding it (and with which it is 
connected at many points), there are given off rows of rounded 
or ovoid cells (carpospores) much larger and more granular than 
those which (mixed with them) give origin to the rind-cells. By 
continued growth of these branched chains the subcortical reti- 
culum is separated and the meshes become filled with carpospores, 
between which the sterile filaments pass to the periphery. The 
larger cell of the central axis iu a transverse section of an old 
cystocarp shows itself to be yellowish, granular, branched, and 
connected on all sides with the network of filaments from which 
the carpospores arise (PI. XIV. fig, 12). 

There is no carpostome, and doubtless the spores escape by 
rupture of the rind and cuticle, the latter already weakened by 
the numerous apertures occurring in it through which the tri- 
chogynia pass to the exterior. 

It will be seen, then, that the mode of formation of the cysro- 
carp in C. Opuntia differs in many points from the more usual 
Floridean type. In the first place, although the trichophoric 
systems are very numerous, only one cystocarp is produced. 
Farther, fertilization is indirect ; for instead of the carpospores 
being produced from the cells immediately beneath the trichogjne, 
they are developed in chains from the medullary network of ceils 
continuous with that from which the trichophoric cells and tricho- 
gynia arise. There cau be no doubt, however, that the processes 
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SO numerous on the exterior of the cystocarp ramulus 
logically and morphologically tricbogynia, and that 
spores arise as the result of the transmission of a 
stimulus to the medullary weft from them. My 
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On tlie Cjstocarps of some Species of OaHopTiyllis and Wiodpmenia. 

Bj JoHJs- Bemett Caeeothees, P.L.S. 

[Bead 5tk June, 1890.] 

(Plate XV.) 

If liis ^ Epicrisis Eloridearum ^ (1876, p. 328) J. Agardli lias 
divided the genus Rliodi/menia, Grev., into three sections— • 
Palmatas, Palmetta3, and Ciinophora. The section Palmatm in- 
cludes three species, tiz. llhodymenia pertum^ Post <fe liupr., 
J. Agardh, i2. peruviana^ J. Agardh, and M, palmata^ Grev. 
In no species of this section has Agardh found cystocarps 
(Epic. Plor. p. 318) ; and no other writers have found cysto- 
carps of these species. Eupreclit alone * has described cysto- 
carps of E. palmata ; hut these do not appear to be genuine 
cystocarps. Harvey has observed the existence of the cystocarps 
of E, pertum'^ (from a specimen collected on the north-west 
coast of America). 

This being so, I had the good fortune to be shown in the 
Cryptogamic Herbarium of the Natural History Museum at 
South Kensington specimens of E. palmata^ E. pertusa^ and 
E. peruviana wdiich bore distinct cystocarps, the study of which 
was naturally of great interest. 

Encouraged by Mr. Murray, of the Cryptogamic Herbarium 
of the British Museum, I began the examination of the fruits of 
the specimen of E. palmata in the Botanical Department of the 
Natural History Museum ; and afterwards continued the study 
of all these specimens under the guidance of Prof. E. Schmitz in 
the Botanical Institute of the IJuiversity of Greifswald j and the 
following is the result of my work. 

I. 

There are two specimens of Eliodymenia palmata^ Grev., in the 
Cryptogamic Herbarium of the British Museum, both with 
cystocarps and both from the collection of Dickie. They hear 
the inscription ; — ^^Ehodymenia palmata^ var., Santa Cruz, Bay 
of Monterey, 1873, Dr. C. L. Anderson/’ My attention was 
specially directed towards one of these two plants. 

The thallus of this specimen is flat and repeatedly forked, growing 
more or less irregularly in a fan-like shape. The segments are 

* * Algai Ocliotenenses/ pp. 74-75. 
t Joum. Limi. Soo., Bot. vx, (1862) p, 171. 
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small, linear to broad, and generally dichotomous. The young 
thalliis in the dry state is of a reddish-brown colour, and adheres 
pretty firmly to the paper. The cystocarps are produced in 
Tarying numbers oyer the whole of the upper parts of the thallus 
and scattered quite irregularly over the segments. 

This form of thallus is not in accordance with the typical form 
of BJiodymenia palmata ; and this fact goes to support the opinion 
that this specimen is not to be considered as Bhodymenia palmata ; 
but since there are so many varieties of this very common alga, 
it is possible that it is a specimen of a new variety, and no doubt 
the determination was made with that notion. Of greater 
importance is the study of the anatomical structure of the 
thallus. 

The first thing which strikes the attention in a transverse section 
through the thallus is the existence of two distinct parts— a 
thick centre or medullary cell-layer, and on both sides a compa- 
ratively thin cortical layer. The centre part consists of a layer 
of two or three large round or oval cells, which are arranged in no 
regular order, but lie parallel to the surface of the thallus. The 
spaces between the large cells (which, owing to their round form, 
are not adjacent at all parts) are filled everywhere by small 
round or long cells of varying sizes according to the interstices, 
but joined in continuous branches. 

On both sides of the centre part is a layer of smaller cells, 
generally one fifth as thick as the medullary layer, the cells of 
which are much smaller than the interstitial cells of the centre 
part, so that a clear line of demarcation can be drawn between 
the two portions of the thallus. This outer portion, in its turn, 
can he divided into an outer and an inner portion— the outer 
portion consisting of a layer of very small cells, the inner portion 
formed of a layer of larger cells. The outermost row of cells are 
very close together, forming a compact cortical layer. 

These points of the anatomical structure of this alga show that it 
cannot he considered as Bhodymenia jpalmata, Qrev. That alga (a 
specimen of w^hich from the Bay of Bathus — Rabenhorst, Alg. Eur, 
ISTo. 1745 — I have examined) has only a single layer of large 
cells in the centre or medullary part, and no interstitial ceils 
between them. That the position of this specimen is not in the 
genus Bhodymenda is thus to be seen, hut to determine exactly 
its generic position it is necessary to study the fructification. 

The cystocarps are small flat lenticular swellings, and on the 
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dried specimens are from 1 millim. to 1*5 millim. wide, Tliey 
appear in equal numbers on botb sides of the thalius quite simi- 
larly and slightly darker in colour than the other portions of 
the frond. They are scattered oyer the whole of the upper part 
of the thalius. 

A transverse section through the mature fruit shows that the 
cystocarp is oval, equally projecting on both sides of the segment, 
and possessing a fairly thick wall. Tliis wall consists of a varying 
number of ceils, the outermost being the smallest and the two 
outer layers being arranged at right angles to the surface of the 
thalius. In this wall, but on one side oni}'', is the opening tor 
the expulsion of the spores, usually a single ostioie, but occa- 
sionally two. The part of the 'wall where the ostioie is formed is 
thicker, and from the cells at the side of a pore project thread- 
like cells at right angles to the ostioie. The ostioie is widest at 
the point nearest the inner part of the irait- nucleus, and is 
contracted at the cortical part of the fruit-wall. The nucleus 
itself consists of a varying number of spore-clusters arranged 
quite irregularly, and separated by thin walls of interwoven 
filaments very close in texture. 

This structure of cystocarp confirms the opinion with respect 
to this specimen, that it does not belong to the genus Ehodg^ 
menia, and shows that it is a species of GaUopJii/Uk, Compared 
with the different species hitherto described it completely agrees 
with GallophylUs obttmfolia, J. Agardh (figured in Agardh, ^ Mor- 
phologia Moridearum,’ pL xiv. figs. 1 & 2). 

II. 

I have closely studied only one of the two specimens named as 
Bhodymenmpalmata, Grev. (from Dickie^s herbarium), collected 
by Dr. Anderson at Santa Cruz (Bay of Monterey), and now in 
the jSTatural History Museum; the other I have not been able to 
examine so thoroughly. This last bears some resemblance to the 
first specimen ; but is also, even from its outer form of thalius, 
not a typical specimen of Bhodymenia palmafa, Grev. The ana- 
tomical structure of the thalius agrees, in general, with Gallo-- 
phjllis oUmifoUa^ J. Agardh, but difiers from the first of Dickie’s 
specimens in details of structure. The centre layer consists 
of large cells three or four deep, and not, as in the previous 
specimen, two or three ; the interstitial cells are somewhat 
smaller than in the other plant : the points of contact of the large 
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cells of tbe meclLillarj layer are larger in this specimen ; but a 
more essential difference exists in the fact that the cystocarps 
are not in the middle of the thallns, but the swelling projects 
considerably on one side and very slightly on the other. In 
a transverse section the nucleus can be clearly seen occupying a 
position nearer the swollen than the comparatively flat side of 
the cystocarp. 

The composition of the fruit and the anatomical structure of 
fhe thalius do not point to the position of this alga in the 
genus Mhodpjienia^ Qrev., hut rather in the Section Y. of Oallo- 
pliyllis^ J. Agar dll (‘Epicrisis Eloridearum ’) ; hut I had not a 
suflicient amount of material to thoroughly compare this specimen 
with the described species of that Section. 

The study of the above-mentioned specimens oi JRTiodymenia per- 
tusa^ Z peruviana^ J. Agardh,from the herbarium 
of the British Museum, leads to a similar result. Both specimens 
are from the collection of DicMe, and are dated from the North- 
west coast of America ; hut both plants prove, on examination, to 
he incorrectly determined. In both eases they appear to belong 
to the genus Calloplyllis ; hut I was not able, owing to lack of 
material for comparison, to determine accurately their speciflc 
position. 

The attempt to learn the structure of the cystocarps of Mhody-^ 
menia palmata^ Grev., from the two specimens in the Natural 
History Herbarium has not been successful ; and as these cysto- 
carps have not yet been discovered — though tbe other methods of 
propagation of this species, viz. antheridia and tetraspores, have 
frequently been found — it is not possible to conjecture as to the 
character of these fruits of this species ; and it is possible that 
the discovery of the structure of the cystocarp may lead to the 
classifying of 'Rliodymenia palmata in a different position. 

I have also not been able to examine the cystocarps of peru- 
viana ; but I have studied the fructification of the third species 
of this section, viz. R. pertusa, J. Agardh. I bad the fortune to 
see one of the specimens which Harvey has mentioned. The 
plant, now in the herbarium of Trinity College, Dublin, was col- 
lected by Lyallin 1858 on the north-west coast of America (Point 
Eoberts). On this specimen the cystocarps occur all over the 
surface of the segments, which are much perforated ; the majority 
are very young, and project very little from the surface of the 
thalius. 
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Througli tbe kindness of Prof. Scbmitz, who has allowed me 
to studj some of his preparations of this species, I have seen 
that the anatomical structure of the thallus is similar to that of 
B, patmata, the typical Bhoiymenia viz. a thicker 

centre or medullary layer of larger cells which are not surrounded 
by small interstitial cells, but lie closely together (in the species 
E. pertum perhaps even more so than in the type M* palmata). 
The cortical cells are arranged in more or less irregular order, 
with the exception of the outer layer, which is distinctly at right 
angles to the cortex ; the cells of the cortical layer are larger 
towards the inner part of tbe thallus, and decrease in size towards 
the cortical layer ; so that the outermost layer consists of the 
smallest cells which lie close together, forming a more or less 
compact cortex. 

The cystocarp shows a similar resemblance to that of the 
typical species of the genus, Bliodpnenia palmata. It projects 
on one side of the thallus, and possesses a fairly thick fruit-wall 
of five or six cells in thickness arranged irregularly inwards. 
At the bottom of the fruit-cavity is to be found the placenta 
formed of numerous small cells closely packed together, and 
lying on the medullary layer of large cells. From this placenta 
the gonimoblast, of a more or less circular shape, is borne on an 
elongated style-cell, and spreads upwards into tbe empty fruit- 
cavity-.... ... ' ' 

This gonimoblast is composed of numerous pear-sbaped lobes 
which lie close together. The spores of these lobes become ripe 
nearly at the same time. 

The ostiole is generally quite in the centre of the projecting 
fruit-w'all, and is similar to the ostiples of the kindred species. 

This structure shows that this is a true species of the genus 
Bliodymenia, The other two species of the same group must 
remain doubtful as to their true generic position until the 
cystocarps have been found and described. 

III. 

In studying the structure of the above-mentioned specimens 
of CallopliyllUi I was induced to observe also tbe development 
of the fruit; and though I cannot give a complete history of 

* Sclimitz, “ Systotnalische Febersichfc fiei* Gattungen der Florideen,” Flora, 
Jabrg. 72 (1880), p. 4^5. 
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tlie processes of sexual fructiBcation, yet I have noticed muct 
that may be interesting. _ j, n n t. it, 

1 have observed specially one of tbe specimens of Gallopliyllik 
oltusifoUa, 3. Agardb. In this specimen tbe procarps were 
either too degenerated-not having been fertilized— or m much 
too late a stage of development to thoroughly observe the dif- 
ferent stages of growth. They appear scattered without any 
order over the whole of the upper segments. They take place 
within the thallus between the cortical layer and the medullary 
nart. The procarps which I have observed consist of a group of 
cells in shape like stags’ horns, but broader and flatter; these 
cells proiect from a common point of attachment inwards towards 
the medullary layer and between the large cells I could not find 
Tounger states of tliese procarps ; and so could not ascertain the 
normal form of the carpogonial branch. I was also not able to 
see out of which cell of tbe carpogonial branch the spore- 
bearing branches originate. The first process immediately after 
the fertilization of the procarp is the formation of very numerous 
small cells and short rhizoids in the tissue around the procarp ; 
these cells are formed chiefly in the medullary part of the thallus 
between the large centre cells, and cause a slight swelling of the 
whole medulla at that point. At the same time there is also an 
increase in the cells of the cortex, which is extended outwards ; 
and so arises at the point of the fertilized procarp a lens-shaped 
swelling of the thallus equal on both sides. _ 

This slight swelling of the thaUus represents a fruit m a very 
voung state of development. The fruit-wall consists of a v^ymg 
number of cells, but is rery much thicker than tbe cortex before 
fertilization. The cells of the outermost layer are arranged at 
rio-bt angles to tbe surface of tbe wall; but those nearer the 
centre of the swelling have no apparent order, and are larger than 
tbe outer cells, tbe innermost cells being the largest, and being 
surrounded by smaller interstitial cells in fairly large numbers. 
The whole fruit-wall is usually pretty compact, though not so 
much so as in the cortex of the ordinary thallus. The young 
fruit-nucleus— the thickened part of the medulla— now shows tbe 
large cells parted asunder, and surrounded by more or less 
compact masses of interstitial cells. This young fruit-nucleus 
includes, on one side in tbe part nearest tbe cortex, tbe remains 
of tbe fertilized procarp. From this procarp bad begun, it would 
appear, tbe increase of tbe interstitial cells of tbe nucleus ; also 
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probably from tbia proearp originate tbe fertile cell-rows of tbe 
goninioblast. I could not discover exactly at wbat stage of 
tbe deyelopment these cell-rows begin, but they appear already 
ill an early state of tbe fruit, when the swelling is comparatiyely 
small These fertile cell-rows grow as thin filaments through the 
interstitial tissue between the large cells of the young fruit- 
nucleus, and form, with these interstitial cells and rhizoids, a 
compact filamentous interweaving. In this tissue the fertile cell- 
rows are nourished at tbe expense of these interstitial cells, 
which are often not easily distinguishable from the cells of the 
fertile cell-rows. 

During the formation of this filainentons tissue the whole 
nucleus increases gradually, and assumes a more or less thick 
lens-shaped form. This nucleus shows innumerable interwove^ 
slender filaments, and, scattered through them, the whole me- 
dullary cells sometimes a little compressed. 

In this increasing filamentous tissue at different points small 
cavities appear by •unequal extension. These spaces are quite 
irregular in size, and are bounded on all sides by a compact wall 
of filamentous tissue. Trom tbe side of the spaces spring nume- 
rous short lateral branches of these filaments, which either 
remain undivided or are branched dicbotomonsly. At the apex 
of these branches the cells form clusters of small cells of various 
shapes. 

These clusters ^ are composed of from four to seven cells each, 
sometimes more, which lie close together arranged in different 
ways. In a later stage of the fruit they become fully developed 
spores. 

The number of these fertile branches in a single space is 
variable, and therefore the size of the spaces diflers also. 

The spore-forming clusters of each space are almost always 
in the same state of development. The cells of these clusters 
gradually develop into spores, and then ail the clusters are con- 
glomerated into a single glomerule. All the glomeniles of a 
fruit-nucleus are also always in the same state of development ; 

^ Il^aegeli (‘ Nouere Algeiisysteme,’ p. 239) has already described Ihe deve- 
lopment of those clusters in Cailoph^lUs lamiiatcu From his description, the 
single cluster always grows with a two-edged apex-cell from which are cut off, 
alternately to right and left, segment-cells. The clusters of the above-mentioned 
specimn of Callophi/llis ^hitmfolia are certainly not propagated in such a 
regular manner, and the apex-cell is also not two-edged. 

LIN:X, JOTOF. — BOTAFTy VOn. XXIX,.' : . . h 
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and in the ripe fruit as well the spores are nearly always of the 

same maturity. 

These fertile cavities are distributed in fairly larp numbers 
over the whole space of the fruit-nucleus ; the individual spaces 
are separated by more or less thick layers of the interwoven 
filaments. Dispersed between these spaces many of the old ^ me- 
dullary cells can be seen, generally compressed, but still relatively 
very large ; and it is specially clear that these old medullary 
cells have no connexion with the formation of the nucleus.^ 

In each iruit-nueleus many of the fertile cavities are quite on 
the border of the filamentous network, and touching the inner- 
most cells of the cortex. These cells, as before mentioned, are 
surrounded by small interstitial cells and filamentous rhizoids, 
and so form what may be termed an iuvolucral layer ; but this 
layer is so little characteristic here in CallophylUs oltusifoUa, 
that it is better not to speak of it as a separate layer ^ ^ 

About the same time as the -spore-clusters are beginning to 
develop, a further thickening of the cortex on both sides of the 
fruit commences. At one side of the fruit, at the place where 
the procarp originally was, the cells of the wall part assunder, 
and there arises a cylindrical canal through the whole thickness 
of the wall. The cells at the sides of this fruit-pore t develop 
dense masses of hair-like cells at right angles to the pore, and 
nearly filling the whole of the canal. The pore is often formed 
very early, before the formation of the spore-glomerules and 
before the spore-clusters have developed in size and have become 
fully matured spores. Such cell-clusters gradually develop into 
spores, the single cells become larger and more intensely coloured ; 

* If such ail iuvolucral layer in other species of Call-ophyllis is distinct 
enough to bo considered as a peculiar layer I cannot say. J . Agardh expressly 
mentions, in his ‘ Epicrisis Floridearum,’ p. 228, in the description of the genus 

Ccdhpliyllis such a layer (“ nucleum plexus peculiari ambitu deflmtum ’ ) ; 

and also in his ‘ Morphologia Horidearum,’ pp. 205 and 206, for GallophyUu a 
stratum ciroum nucleare ” round the fruit-nucleus is noticed. He attributes 
to this layer an important part in the development of the fruit. So far as the 
species of CallophylUs which I have studied is ooncerned, this layer is so indis- 
tinctly defined, that it is not easy to clearly distinguish it ; and it is certainly 
quite without peculiar function in the development of the oystooarp. 

t In some eases I have found that in tho middle of one fruit-wall two 
pores were built. As thefruit was too old, I eannot decidedly say whether there 
were two fertilized procarps near together, which developed one oystocarp. I 
have never observed two pores at different sides of the oystocarp. 
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and when they are mature, the connexions betw^een the individual 
spores are gradually loosened, the whole gloinerule becomes dis- 
integrated, and, finally, the fully developed round spores are 
entirely free. 

Owfing to their appearance, these glomerules of spores, which 
are, as has been mentioned, in varying numbers without order in 
the nucleus, may seem to be separate fruit-nuclei^ which make 
a compoiiiid fruit. But the description before given of the deve- 
lopment of the cystocarp in the observed species clearly shows 
that the glonieruies originate in a way inconsistent with this 
theory. 

As the spores ripen, they expand throughout the cystocarp, and 
then follows the escape through the pore and the scattering of 
the spores. But the expulsion is very slow and incomplete. In 
many of the older fruits I have observed a smaller or larger 
number of ripe spores which remained in the cystocarp and had 
begun to germinate. Sometimes the majority of the spores had 
not been expelled. In none of the material that I have studied 
have I found anything to uphold the supposition that a part of 
the fruit-wall is broken down so as to allow the escape of the 
spores, or that the whole cystocarp is, when the spores are fully 
ripe, loosened from the thailus f. 

In the above notes on the development of QaJlopliyllis ohtmifolia 
very little mention is made of the literature existing on this 
subject ; but very little is to be found regarding the fertilization 
of the genus. J. Agardh only has given, in his ‘ Morphologia 
Floridearum,’ a short account of the development of this cysto- 
carp, in speaking of the fruit of Grigartineas (pp. 202-208) {of. 

Epicrisis Floridearum,’ p. 174). The fruit-nucleus of GallO’* 
fJiyllis is described as being composed of many small fruit-naeleoH, 
which are formed within the large medullary cells of the 
thailus. 

* For example, J. Agardh sajs, in his description of Callophyllk (‘Epiorisis 
Fiorideartiin,’ p. 228), “ Oystocarpia disco ant margine frondis immersa, nuclcum 
compusitum, plexu peculiari ambitu deflnitum, disruptiono partis demum 
liberatuin, foventia; nucleoli intra cellulas rotundatas strati medii singiili recepti 
fi Usque placentaribus retieulatim arabientibus invicem disjuncti, rotundati, 
gommitlia pauciora rotundato-angulata, sine ordine conspicuo couglobata, 
continentes.” 

t For example, J. Agardh says (* Morpbologia Floridearum,^ p. 203) in 
Iridcmth^ ripe fruit is finally loosened from the thailus. 
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through mature cystocarp of 
tProugla ostiole. 

L Spore-clusters, 
terminating wittiin cystocarp. 


[Bead 19tli November, 

(Plates XVI. & XVII.) 

described ia the following pages ^s found by 
at Cinder Hills, Siddal, near Halifax, who, 
1 student of Coal-Measure botany, has generously 

iption in my hands. . , , 4. 4: 

appearance bears some resemblance to that of 
a surface carries a series of markings which have 
arrangement (PL XVI. fig- 1 , «); ^^t whilst he 
iqmarias,ve usually depressed scars, those of the 
dightly elerated and differ in other respects, 
t was about Iff decimetre in length, with a dia- 
5 centimetres, and though generally cylindrical 
lightly compressed on two opposite sides, 
tion of its anatomy and histology is based upon 
ransverse sections and a number of short loiigi- 
partly radial and partly tangential, prepared by 
,max. of Eadcliffe. It is not pretended that any 
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single section shows ail the details mentioned 5 but nothing is 
recorded which is not visible in one or more o£ them and is at 
least consistent with the less definite structure of the rest. A 
prolonged study of the sections has led to the conviction that the 
specimen is a fragment of some Carboniferous plant which differs 
in important points from anything that has been previously 
described. It may represent a developmental stage of one of 
the forms already known ; but there is no evidence of this at 
present, and hence it must stand apart, at least provisionally. 

General BtTucture. 

The general structure of the specimen, as indicated by the 
transverse and longitudinal sections, is as follows : — 

1. The centre is occupied by a cellular pith whose diameter is 
about 2| centimetres. Prom all the characters it presents, this 
appears to be a true pith, and not merely the central part of an 
axiie vascular strand which has remained parenchymatous. 
(PI. XYI. fig. 2 ; PI. XYIL figs. 3, 

2. Surrounding the p)ith is a ring of primary vascular bundles 
of the collateral type. They vary in breadth tangentially, the 
broader ones suggesting by their appearance that they have been 
formed by the lateral coalescence of narrower ones (PL XYII. 
figs. 3, vli). At certain points of the bundle-ring small bundles 
have left it * on the external side, and are evidently passing off' to 
lateral appendages of some kind (PL XYII. fig. 4, ah). Like the 
bundles of the ring, these are collateral. The extreme diameter 
of the bundle-ring is about 5 centimetres. 

3. Between the vascular bundles run the medullary rays 
(figs. 3, 4, mr), which are relatively broad bands of parenchyma. 
The isolated bundles just mentioned as leaving the ring stand 
opposite to medullary rays (fig. 4). 

4. The ring of vascular bundles is enclosed by an extremely thick 
mass of tissues, which may he provisionally spoken of as the enve- 
loping tissues (Pl.XYI. fig. 2). Their structure is not uniform, and 
presents characters which, compared with those found in the same 
position in otiier coal-plants, are remarkable. The whole mass 
is so thick that it brings up the total diameter of the spe- 

* Or are entering it. It is obviously immaterial which mode of expression 
is used. 
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cimen to 4| decimetres. There are no leaf-cushions at the outer 
periphery; but in two of the sections what appear to be tw'o 
rootlets project from one side of it (PL XVI. fig. 2, r). 

JSistology. 

Full (PL XYII. figs. 3, 4, ^). — The pith ’is cellular throughout. 
In the transverse section the cells are rounded or polygonal in 
shape, and vary in diameter from 0*061 to 0*02 millira., or even 
less, the larger and smaller being irregularly intermingled. 
Intercellular spaces lie between them. The walls are not much 
thickened, but are often irregularly folded, as if by external 
pressure. Some of the cells are filled with a black substance 
such as often occurs in the tissues of Carboniferous plants, which 
is probably of organic origin, though this is not certain. Save 
this, there are no indications of any organic contents, the finely 
granular appearance seen in some of the cells being most likely 
due to infiltered mineral matter. The cells do not markedly 
diminish in size towards the periphery, as do those of some Dicoty- 
ledons, but the walls are thinner. 

In the longitudinal sections the cells are seen to be much 
elongated longitudinally, the length reaching from 3 to 5 times 
the transverse diameter. Por the most part they run in linear 
series, but this arrangement is here and there lost or obscured. 
The end- walls are partly rectangular and partly oblique. 

Vascular Bundles , — It has been mentioned that the vascular 
bundles vary in breadth tangentially, owing apparently to lateral 
coalescence. The transverse sections suggest that some of the 
bundles are made up of two and others of three smaller bundles 
which have united in this way (PL XYII. fig, 3, vh), Purther, 
the bundles vary somewhat in breadth and proximity as we 
pass from one section to another, indicating that in the short 
space between the sections they ran somewhat tangentially 
oblique. 

Xylem , — As in most other Carboniferous plants, the xylem 
part of the bundles is well preserved and is sharply differen- 
tiated (figs. 3, 4, x). It consists of tracheae^ of the scalariform 
type, arranged in radial rows, in which the smaller are usually 
near the pith, and the larger at the outer periphery. In some 

* In Pe Bary’s sense. See * Comparative Anatomy/ Engl. ed. p. 155. 
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instances, however, the diameter of the tracheae is nearly uniform. 
The average diameter is about 0*04 millim., but some reach 
0*061 miliim., while others are not more than 0*014 millim. 
Where a radial row contains trachem of different sizes, the change 
is either abrupt or gradual, and when a certain maximum has 
been attained there is no further increase. The number of 
traebem in each row is seldom above 6 or 7, and may be as low 
as 3 or 4, and in several instances the outermost have their 
walls still unthickened, showing that the order of development 
has been centrifugal. In some of the bundles the rows of 
trachea) are in close contact laterally, and no xylem parenchyma 
appears to be intercalated between them. In others the trans- 
verse sections show the rows of trachese separated by what looks 
like thin-walled parenchyma, but this is not found in the longi- 
tudinal sections. In the radial direction the trachem appear to 
be united directly in all cases. In no |)art of the xylem has any 
trace been found of sclerenchymatous fibres. 

JBrocmnhmm or Gambium . — Outside the xylem of each bundle 
is a thill layer of cells (PL XYII. fig. 3, c), small in size and with 
delicate w^alls, which form a tissue that is either of the nature of 
fascicular cambium, or is part of the procambium string which 
has not been converted into xylem and phloem. Against the 
former alternative is the fact that the elements do not show a 
radial arrangement, although in one or two of the bundles there 
is an approximation to this. Interfascicular cambium is also 
altogether absent. On the whole, the evidence is againstthe 
view that this is a cambium layer, and leans rather to the second 
alternative of procambium. This, however, does not preclude 
the possibility of its subsequent; conversion into cambium. 

JBJiloem . — A narrow zone of tissue, averaging 0*169 milllm. in 
breadth, lies outside the layer just described (fig. 3, ph). In 
most of the sections it has undergone much disorganization, and 
no histological elements are recognizable in it. In two of them, 
however, it is better preserved, and these show that it is inter- 
rupted opposite the medullary rays, and really consists of as 
many separate masses as there are masses of xylem. This feature 
and the position the layer occupies seem to show that it repre- 
sents the phloem part of the vascular bundles. Its elements, 
where preserved, are seen to be mostly thin-walled, but some of 
them have the appearance of young sclerenchymatous fibres, 
especially towards the outer periphery. As, however, they are 
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onij seen in transverse section, it is impossible to say wlietlier tlie 

fibrous structure is present or not. 

Medullary Bays (PI. XVII. figs. 3, 4, mr ), — The medullary 
rays vary in breadth from 0-085 millim. to 0*212 millim., and are 
made up of rather large-celled parenchyma. In the broadest and 
best preserved the cells seem to be distinctly elongated radially, 
but neither in shape nor arrangement is there much regularity, 
and the walls show little or no thickening. As mentioned above, 
they run uninterruptedly through the tissue regarded as phloem. 

BericycleiJ) (figs. 3, 4, — Surrounding the whole of the 

vascular-bundle ring is a zone of parenchyma whose designation 
must be provisional owing to its somewhat uncertain homology. 
Its elements are small, averaging 0*034 millim. in diameter, but 
somewhat uniform in size, thin-walled, and in their general 
appearance not unlike the cells of meristem. In some instances 
the primordial utricle appears to be preserved, suggesting a con- 
dition of functional activity. The line of separation between 
this zone and the tissues outside is clearly marked in most of the 
sections, but there are no indications of an endodermis. Even 
where the line is less sharply marked there is a very obvious dif- 
ference in the size, appearance, and arrangement of the cells on 
the two sides of it (fig. 4, ^c). 

Two views at least are possible as to the nature of this layer of 
tissue. It may be regarded either as a portion of the phloem, 
or as a many-layered pericycle * lying between the phloem and the 
outer tissues. 

If it were a portion of the phloem, the medullary rays might 
be expected to run through it and merge in the tissue beyond. 
This, however, does not occur in the majority of instances, as 
most of the rays stop short at its inner margin. On the other 
hand, there are rays which are prolonged into this layer, but 
this only occurs where a vascular bundle is leaving the ring, as 
already described (fig. 4). Where this happens, the medullary 
ray follows the bundle, as it were, for a short distance, while 
the layer in question is still visible on the outside (fig. 4, 
would seem, then, that there is no real interruption of this layer, 
which is continuous at all points, and cuts short the medullary rays 
at its inner margin. On these grounds I am inclined to regard 
it, at any rate provisionally, as a many-layered pericycle. 

* Van Tieghem, *Trait6 de Botanique/ 2iid ed, pp. G74, 739. 
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The Enveloping Tissues (PI. XVI. fig. 2). — Lyibg outsidB-tlxe 
entire series of structures Mtiierto described is an eno^nnously 
thick mass o£ tissues, tke various parts of which are certainly not 
equivalent to one another, either in histological character or in 
origin and development. Their massiveness is indicated by the 
fact already mentioned, that the total diameter of the specimen 
is nine times that of the vascular-bundle ring. 

At a distance of a few millimetres from the extreme edge of 
the transverse section there runs an uudulatitig line roughly 
parallel to it, which marks a difference of histological structure 
between the tissues on the inner and outer side of it (tig. 2, Z). 
At two points on one side of the section shown in these figures 
the outer tissue dips down into the inner mass for some distance, 
and is traceable in one case as a narrow band nearly up to the 
pericycle (fig. 2, i). On the other hand, the inner tissues 
send out several short prominences into the outer zone, and this 
appears to have some relation to vascular bundles which lie at 
their distal ends (fig. 2, e). 

On the ground of the facts observed in the various sections 
and of the histological structure of the whole, I am disposed to 
regard the outermost narrow zone (fig. 2, d) as the true cortex^ 
and the more massive tissues lying between it and the pericycle as 
something intercalated by secondary developments. Imbedded 
in these latter we find numerous root-like structures, which are 
either organically connected by the parenchyma in which they 
lie, or are separated by extremely narrow fissures. Hence we 
shall find it convenient to speak of the whole of the enveloping 
tissues as being composed oi true cortex and radicular tissues. 

The True Cortex forms a narrow zone at the circumference of 
the transverse section (fig. 2, d). The outer periphery is so 
ill-defined that its identity with the epidermis is doubtful, and 
rather suggests that the superficial layers have disappeared. It 
is cellular throughout, and even to the naked eye has a difterent 
appearance from the radicular tissues. 

Where the peripheral part is best preserved, the foliowdng 
layers are distinguishable as we pass from without imvards : — 

i. A layer 5 or 6 cells deep, whose elements are arranged in 
tangential series, and are slightly elongated in the same direction, 
having an average size of 0*085 millim. by 0*0425 miilim. 
(fig. 2, «). 

ii. A layer apparently 3 cells deep, whose lumina are for the 
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most part filled wliollj or partially witli a black or brown 
material. Tbe cells o£ this layer are larger than those of i., and, 
as far as can be made ont, are less regularly arranged. The 
contents of the cells gi?es the layer, when seen with the naked 
eve or a hand -lens, the appearance of a dark line running near 
the margin of the section (PL XVI. fig. 2, 2>). 

iii. The nest layer is thicker than both the preceding ones, 
reaching nearly 2 millim., and consisting of from 12 to 20 rows 
of ceils (PL XVII. fig. 5, a). These vary in size, becoming slightly 
smaller inwards, are rounded or polygonal in shape, and exhibit 
neither a definite arrangement nor any radial or tangential com- 
pression. The average size is about 0T27 millim. by 0*085 millim. 

iv. A zone consisting of radially arranged rows of cells traceable 
all round the sections except where they are incomplete (PL XVI. 
figs. 2, e ; PL XVII. fig. 5, 5). The thickness of the zone shows 
some variation, and its limits are rather uncertain at some points ; 
but in well-preserved parts the rows contain from 8 to 12 cells. 
Prom the position and character of this zone, I am inclined to 
regard it as a periderm, though there is no evidence that the cell- 
walls are suberised. 

V. Beneath this periderm we have what is practically a conti- 
nuation of the tissue described in iii., the two forming a single 
zone in which the supposed periderm has arisen (PL XVI. fig. 2, d ; 
PL XVII. fig. 5, (?). The thickness of this inner portion varies 
considerably in difierent parts of the section according as it is 
encroached upon to a greater or less extent by the radicular 
tissues. The cells increase in size from without inwards, but 
their arrangement is irregular throughout. 

The 'Radicular Tissues ^ — It is difficult, if not impossible, to give 
any adequate idea of the characters and grouping of these tissues 
in words. As already stated, they include a number of root- 
like structures, each of which contains a single vascular bundle 
enclosed by a variable amount of parenchyma. Eunning irre- 
gularly through the mass and dividing it into irregularly shaped 
portions are numerous bands of tissue strongly resembling peri- 
derm, some of which are accompanied by narrow fissures, especially 
in the peripheral region (PL XVI. fig. 2). In several instances the 
portions of tissue enclosed by these fissures or peridermai bands 
contain one of the bundles mentioned, so the^t the whole presents 
the appearance of a number of roots whose peripheral tissues have 
become closely pressed together or even organically united. . 
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The innermost of these radicular tissues abuts upon tlie 
tissue described as probablj tbe pericj^cle, into which it passes 
without any break in the organic continuity (PL XVII. fig. 3, iz). 
Its constituent cells, howeyer, are much larger and very different 
in appearance from those of the pericyele. They show, moreover, 
at some points a slight tendency towards a radial arrangement ; 
but this is ill-defined, and is soon lost in passing outwards. 

The Vascular Bundles are found at all distances from the 
vascular-bundle ring, and are not restricted to a limited number 
of radii (PL XVI. fig. 2, ah). Those near the ring are cut approxi- 
mately at right angles, while the rest are more or less oblique. 
But even near the periphery the obliquity is frequently very 
small, indicating that some of them have a nearly longitudinal 
course. Others, however, appear to run more obliquely and at 
length pass out at the surface. As in other vascular bundles a 
xylem part and a phloem part can be distinguished, the former 
being turned towards the centre, and the latter towards the peri- 
phery (PL XVII. fig. 6, oo). This orientation is retained all 
through the enveloping tissues, but the transverse sections * offer 
no evidence as to whether or not it changed when the bundles 
entered the appendages. The xylem is triangular in shape and 
consists of thick-walled tracheae, mostly of the scalariform type, 
while the elements of the phloem have thin walls and are nowhere 
sclerenchymatous. The bundles give no evidence of secondary 
growth, and retain their original dimensions, so long at any rate 
as they run in the cortex. 

Each bundle is surrounded by a special envelope of parenchyma, 
which in most cases is thicker in those near the periphery than 
in those near the vascular-bundle ring. In those nearest the 
ring this parenchyma is scarcely, if at all, distinct on the inside 
from the medullary ray opposite which the bundle stands. But 
on the outside it is quite distinct from the surrounding paren- 
chyma, and its elements have a concentric arrangement. In 
those farthest from the ring the bundle is surrounded by paren- 
chyma on all sides, the volume of which has evidently increased, 
while the concentric arrangement is still retained (fig. 6, qp). 
In some of the latter an additional feature is met with in the 
form of a second outer envelope of parenchyma of greater thick- 
ness than the first, whose elements are in some instances arranged 
in radial rows, and become elongated in the same direction 
* Vide m/m, p. 96. 
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(fig. 6r ^p)* Or the outside, tMs layer, wHetlier its cells 
become radially arranged or not, passes over without a break into 
the general parenchyma of the radicular tissues or into a peri- 
dermal band which abuts on one of the narrow fissures already 
mentioned (fig. 6, In these last cases, however, the peri- 

dium and fissure do not completely surround the other tissues, 
a portion of which are still in organic connexion with the general 
parenchyma. 

Though not entirely free from difficulties, the best explanation 
of the structure of this part of the fossil seems to be that which 
has been already assumed, viz., that it consists of a number of 
roots imbedded in a mass of parenchyma from which their peri- 
pheral tissues are not in all cases or wholly separated. On this 
view the vascular bundle will represent the axile strand, while 
the layers of parenchyma which envelope it will represent the 
inner part of the cortex of a root. The characteristics of this 
parenchyma are not unlike those usually met with in the inner 
part of the cortex of recent roots a fact which is in favour of 
the view suggested. 

Longitudinal sections of the specimen, taken tangentially as 
near the periphery as possible, show that the rootlets emerge 
approximatively at right angles, and are therefore cut transversely. 
Seen in such sections, the structure of the roots is not the same 
in all cases. In some it agrees with that already described in the 
transverse sections; but in others it differs, and that in two. 
directions. On the one hand, we have roots with a central col- 
lateral vascular bundle surrounded by a tissue which is not differ- 
entiated into layers, and which shows no line of separation from 
the parent tissues. These roots hear some resemblance to those 
figured and described by Williamson in his monograph of 
maria jicoideSy pi. v. fig. 46. On the other hand, we have roots 
in which the parenchyma round the vascular bundles is sharply 
differentiated into distinct layers, which give the whole an appear- 
ance not unlike other rootlets figured and described by Williamson 
on pi. ix. fig. 51 of the same work. 

Boots of the latter type are nearer the periphery than those of 
the former, and indeed seem to be on the point of becoming free. 
As is showm in fig. 7, the tissues which surround the vascular 
bundle are arranged from within outwards as follows ; — 

* Van Tieghem, ‘ Traits de Botaniq^ue,^ 2nd ed. p, 674. Be Bary, ‘ Compa- 
rative Anatomy,’ Engl. ed. pp. 404, 412. 
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i. Two or three rows of relatively large cells arranged some- 
wliat tangentially immediately round tlie vascular bundle (PL 

XYILfig. 7, ^). 

ii. A zone, 8 or 9 cells ttiek, whose elements are polygonal in 
shape and have no definite arrangement (fig. 7, 5). The outer- 
most layer of this zone has some resemblance to a bundle-sheath 
(fig. 7, 5 ), and the innermost layers have black contents. 

iii. A zone of thick-walled, apparently sclerenchymatous, 
elements arranged in some degree tangentially (fig. 7, a). 

iv. A thin- walled tissue, with irregularly arranged elements, 
passing into the thick-walled tissue on the inside and into the 
parent tissues oil the outside (fig. 7, 

How many of these layers properly belong to the cortex of the 
roots cannot be definitely stated ; hut I am inclined to think the 
separation would ultimately take place somewhere in the layer 
last described. 

In two of the tangential longitudinal sections of the specimens 
the xylem and phloem of the roots of this type are seen to be 
placed transversely to the long axis of the parent stern — a fact 
which suggests that in them a torsion of the vascular bundle to 
the extent of 90^ has taken place 

A comparison of the structure of this type of root with that 
of the others shows some marked differences in the cortical 
tissues. In spite of this, it is probable that the two forms 
represent different stages of development only, though no 
intermediate stages between the one and the other have been 
found. 

General and Comparative Mevieio. 

Erom the preceding description it is obvious that, in this fossil, 
we have the remains of a plant which wes cliaracterized by 
several peculiarities whose rationai explanation is by no means 
easy. The first question that naturally arises is as to the nature 
of the part preserved ; but even on this a final and direct answer 
can scarcely be given. It may be taken as certain, however, 
that it is either a root, aerial stem, or rhizome. 

Against the view that it is a root must he set the important 
fact that there is no trace of the centripetally developed and 
alternating strands of xylem and phloem so generally character- 




* Vide mpra, p. 93. 
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istic of the roots of existing plants. "Whether in Carboniferous 
times the existing uniformitj of root-structure did or did not 
prevail may be an open question; but, so far as I can learn, no 
case other than that of Btigmaria has hitherto been adduced as an 
instance of a root without the centripetally developed xylem and 
phloem. And even here the authorities are not in agreement. 
Our own great authority, Williamson*, is “fully satisfied that 
Stigmaria^ viewed as an organ^ is a root.” Solms-Laubach f, 
Schenk J, Eenault §, and other continental palsBobotanists, 
however, still regard it as a rhizome. I suspect that these di- 
vergencies are in some measure due to the fact that, while 
Williamson looks chiefly to physiological distinctions, the 
authorities referred to look rather to morphological ones. 
However this may be, the specimen under description presents 
no morphological characters suggestive of a root, and I incline 
therefore to regard it as, morphologically, some form of stem, 
either aerial or submerged. That it had an erect position may 
be indicated by the circular arrangement of the vascular bundles, 
and the uniform development of the enveloping tissues on all 
sides ; but until the acquisition of further examples affords more 
direct evidence, this point need not be emphasized. 

To plant anatomists, no part of the preceding description will be 
more striking than that of the “enveloping tissues,” and especially 
that portion which contains the structures we are at present dis- 
posed to regard as roots. Among recent plants it is known that 
some species of Lgcojpodium — L, Selago^ X. JBJilegmaria^ X. ulici- 
foliumW^ for example — and some Terns — Angiopteris and Ma- 
rattia ^ — have roots running in the cortical tissues of the stem, 
and a similar phenomenon is met with in some Marattiaceous 
Terns of Carboniferous age **. In the species oi Lycopodium 
and the Terns referred to, these roots arise from the peri cycle of 
the stem, near its summit in the one case, and from the base of 
each leaf in the other, originating in one or more initial cells, by 

* “Stigmaria ficoides,” Palaeontographical Society’s Publications, 1886, p. 1. 
The italics are Williamson’s. 

t ‘ Einleitung in die Palaophytologie,’ p. 296 (Engl. ed. p. 288). 

t * Die fossilen Pflanzenreste,’ p. 97. § * Cours de Botanique fossile.’ 

II Sachs, ‘ Text-Book of Botany/ 2nd. English ed. p. 462. 

^ Goebel, ‘ Outlines of Classification and Special Morphology,’ English ed. 
p. 258. 

** Schenk, ‘ Die fossilen Pflanzenreste,’ p. 27. 
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whose divisions tlie whole of the root-tissues are ultimatelj 
built up Elaborate details are given bj Tan Tieghem of the 
mode of development, but there is nothing in our specimeu to 
indicate that its roots have originated in the waj he so 
carefully describes. 

As regards Carboniferous plants, Fsaronius is perhaps the 
best known example of a stem with roots running in the cortical 
tissues. From what is known of its structure t, it is usually 
regarded as the stem of a Fern, which probably attained arbo- 
rescent proportions. According to the best authorities, the 
parenchymatous cortex varies in thickness, and is traversed by 
numerous roots running nearly perpendicularly downwards. It 
may be said therefore to bear some resemblance to our speci- 
men. Butin Fsaronim the vascular bundles of the stem are 
not collateral, and the roots usually have a hexarch or peiitarch 
vascular strand and a cortex which is uniformly and perfectly 
normal when compared with that of recent plants. On the 
other hand, as in some of the roots of our specimen, the outer 
limit of this cortex is not quite sharp, and appears to stand in 
direct union with the stem-tissue in which it lies. How this 
last feature has come about has not yet been determined. Ac- 
cording to some authorities it is produced by a growing together 
of the stem and root tissues ; but StenzelJ is of opinion that it 
marks an early stage of root-development, to be followed later 
by a complete separation from the parent tissue. As is pointed 
out by Sol ms-Lau bach, this implies a mode of development very 
different from anything we know to occur in recent Ferns, but 
it is not without interest in relation to the plant we are dealing 
with.. 

It would seem, then, that neither among recent plants nor 
among 'the plants of the Coal-Measures hitherto described is 
tliere anything which is strictly comparable to this part of the 

* Yan Tieghem, “Eecherches comparative sur Torigine desmembres erido- 
genes dans les plantes vasculaires,” Ann. d. Sci. nat., Botaniqne, s^rie tii 
tome viii. 1888, pp. 553, 561. Goebel, loc. ciL p. 258. 

t Eussow, * Betrachtungen iibcr das Leitbundel- und Grundgewebe,* p, 51. 
Solms-Laubach, loe. cit. p. 174 (Engl. ©d. p. 171). Schenk, Joe, oit p. 48. 
Williamson, ‘ Organization of the Fossil Plants of the Obal-Measnres/ 
Partsvii., xii.- 

t This statement is made on the authority of Solms-Laubach, loc. cit, 
p.176. 
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stem under consideration. The scantiness of the material pre- 
Tents the formation of a definite conclusion as to the ongm of 
the radicular tissues, but it proves indisputably that small 
collateral bundles become separated from the Tascular-bundle 
ring and that while still near the ring they are imbedded in the 
pericyele and have no special parenchymatous envelope of their 
own On the assumption— which is surely not unreasonable— 
that the vascular bundles further from the ring have a simdar 
orio-in it will follow that as the distance from the bundle-ring 
increases, the isolated bundles become surrounded by a special 
envelope of parenchyma, which may be differentiated into 
distinct layers. So far as appearances go, then, they suggest that 
these root-like structures originated by the separation of 
collateral bundles from the bundle-ring, accompanied by an 
active multiplication of the cells of the pericyele. At a further 
distance from the centre, this activity is still continued and a 
zone of parenchyma round each bundle becomes more or less 
clearly distinguishable from the surrounding parenchyma. 
There is, however, no break in the organic continuity, and even 
when the special parenchyma is differentiated into concentric 
and radiating layers, the latter pass over, in many c^es, without 
interruption into the surrounding parenchyma. Whether the 
formation of periderm and the splitting of the tissues are the 
last stages by which these structures ultimately become free we 
cannot say ; but such a view would be consistent with all that 
has been said, and would complete the story suggested by the 
structiirG of tb© xadicular tissiiGS. , . „ 

It scarcely needs to be said that such a mode of origin tor 
structures which are probably roots differs materially from 
anything that is known to occur in living plants. On this, if 
on no other account, then, it can only be regarded as a specula- 
tive effort to explain the structure and arrangement of the 
tissues involved, and as such it is here put forward. Neverthe- 
less, it is to be noted that in describing the mode of branching 
met within the roots of Lycopodium clavatmi, Van Tieghem * 
shows that here, too, branching is preceded by a division of the 
vascular strand. Not only so, but he states explicitly that when 
the vascular strand divides unequally, the smaller portion runs 
for a long time in the cortex of the primitive trunk, nearly 
parallel to the larger portion, before it acquires its own special 
* “ Memoir surlaBacine.” Ann. d. Sci. nat, Botanique, s&ie v. tome xiii. 1870. 
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envelope of parenchyma. Hence the above speculation is not 
altogether unlikely, since sometbing comparable is to be met with 
in the Zi/eo^iodiu7B Teiervei to, Moreover, in his Memoirs on the 
Plants of the Coal-Measures Williamson has figured and described"’^ 
the division of the vascular tissues in several cases, where the pro- 
cess appears to be in some points similar to that assumed above. 

Another detail on which a word may be said is the structure 
of the vascular strand of these roots. At the first glance, each 
bears some I’esemblanee to the corresponding structure of a 
monarch root, such as is met with in L^copodium^ Selapnella, 
Isoetes, and Opliioplossumf, after a greater or less number of 
bifurcations, and, according to Williamson, in the rootlets of 
Sti^mariat, From what has been said, however, it is clear that, 
in spite of this superficial resemblance, we have here to do with 
a collateral bundle and not with a monarch vascular strand in the 
usual sense of tlie words. The case of Sfigmaria is of special 
interest since tlie vascular bundles of the appendages are derived 
from a vascular system, wdrich takes the form of a ring of a])pa- 
rently collateral bundles. But in Btigmaria the outgoing 
bundles are derived, in the first instance §, from the apex of the 
vascular wedges, -where they abut upon the pith, while in the 
plant before us they appear to be bundles of the original ring, 
which curve outwards, bodily, into the surrounding tissues. 
Unless therefore we agree to regard the vascular bundles of 
the ring as of the monarch type, we can scarcely apply that 
term to those met with in the radicular tissues. In this 
connexion, it may be well to mention that although Williamson 
regards the vascular strand of the appendages of Btigmaria as 
monarch, JSolms-Lauhach seems to consider it as collateral ||. 
If this view should turn out to be correct, the chief difierence 
between the vascular bundles of Stigmarian appendages and 
those of the roots of our plant will depend on the mode in which, 
according to Williamson, the former are developed. 

Bgstemaiic Position, 

Where so many points are doubtful, it is clearly impossible to 
speak definitely of the systematic position of this plant, 

* ‘ Organization of the Fossil Plants of the Coal-Measures.’ Parts iii., xl, xvii. 

t Van Tieghem, loc. cU. 

{ “Btigmaria ficoides,” Palseontographical Society’s Publications, vol. xl 
for 188G. 

§ Williamson, “ Stigmaria ficoides,” p* 22, note, 

II ‘Einleitung in die Palaopbytologie,’ p. 284 (Engl. ed. p. 277}. 
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' The absence of Monocotyledons and Dicotyledons from the 
Carboniferous Dlora, as at present known, may perhaps be 
taken as ^rima facie evidence that it does not belong to either of 
these groups. The scalariform trachese point in the same direc- 
tion, and would seem to indicate further that it can scarcely be 
placed among the Gymnosperms. In other words, the little evi- 
dence there is on the subject points to the Yascular Cryptogams 
as the plants to which the specimen most nearly approaches. 

The similarity of some of the emerging roots to the rootlets of 
described by •Williamson may be an indication of 
some afanity with that fossU; but in view of the uniformity 
which usually prevails in root-structure through the whole 
vegetable kingdom, much weight cannot be attached to this 
feature. The character of the vascular bundle, simulating as it 
does the appearance of a monarch vascular strand, might be also 
held to point in the direction of the Lycopodium ; but from what 
has been already said, the bundle is rather collateral and does 
not originate in the same manner as those of the true monarch 
type found in that group. Moreover, the nature and arrange- 
ment of the vascular bundles of the stem are very different from 
anything known to occur in the Lycopodium. 

If we turn to the Filieinece, we find in certain members some 
approach to one or more of the peculiarities met with in our 
fossil. In the stems of Omuuda, Botrycliium, and OpJiioglosmm 
the vascular bundles are collateral and are arranged in the form of 
a ring round a central pith. Butin Osmunda the phloem parts are 
fused laterally into a continuous ring*, while in Botryehiim a 
similar fusion occurs both in the xylem and the phloem t. In 
OpMoglossum we have no fusion in either part of the bundles, 
and hence in this respect there is some resemblance between it 
and the fossil. OpUoglosswm is further interesting from the fact 
that a root arises normally beneath each leaf, and the leaf-trace, 
after passing down the central cylinder, is said to bend out into 
the roott. On the other hand, each bundle in OpMoglossum is 
said to have its own special pericycle and endoderm §, while in 
our plant the pericycle is common to the whole bundle-ring and 
no endoderm has yet been made out. 

As to the presence of roots in the cortex, it has already been 

* Van Tieghem, ‘TraM de Botainque,’ 1st ed. p. 1243. 

t Idem, p. 1262. 

X aoebel,* OutUnes of Classification and Special Morphology,’ Engl. ed. p. 260. 

§ Van Tieghem, ‘Trait4 de Botanique,’ 2nd ed. p. 1393. 
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mentioned tliat in the Maraitmcece some siicli phenomenon is 
met with as well as in some of the Lympodiacew This feature 
therefore is equally consistent with affinities with the Filicine(e 
and Lycopodium, The structure of the vascular strand of the 
roots and the mode in which it separates from the vascular ring 
of the stem are so peculiar, that no inference can be drawn from 
them, though Goebel’s brief reference to the course of the 
bundles in OpJiioglosmm suggests a parallelism between the 
course of the bundles in the two cases. 

To estimate the value of tliese agreements and differences is 
no easy task, especially when they are based on the one side* 
upon sections taken from a single specimen only, and perhaps 
the safest course is to leave the question of affinity an open one. 
In a conversation I had with Prof. ‘Williamson, when my 
reflections had reached this point, he was good enough to ex- 
press himself freely upon the specimen, and stated that in his 
view its affinities were with Siigmmda, of which it may be a new 
type. The references to Btigmar la in what has preceded are 
sufficient to show in wi at points the two plants agree, and how far 
these support an opinion which is otherwise entitled to so much 
weight. Por myself, the differences seem to be sufficient to warrant 
a suspension of judgment until further knowledge is forthcoming ; 
and if I do not accept Prof. Williamson’s suggestion as freely as 
it was oflered, it is in the hope that such knowiedge will not long 
be w’-anting. 

The advisability, or otherwise, of giving the plant a name has 
been carefully considered, and an attempt made to assess the 
relative disadvantages of a name and no name, for it is clear that 
a choice between two evils is alone possible. I have decided in 
favour of a provisional designation being given it, and propose 
that it shall be known as TglopJiora'i mdievlosa. The generic 
name is derived from the external markings, while the specific 
refers to the roots, which are so conspicuous a feature in its 
structure. Hence the combination is not an unsuitable one, while 
its parts are sufficiently neutral to avoid misleading suggestions. 

For the figures which accompany this paper I am indebted to 
Mr. James Lomax and Mr. P. C. Moore, B.Sc. In spite of 
unusual difficulties, the fortner succeeded in getting photographs 
of the sections from which all the figures have been taken except 
fig. 2. This is based partly upon a photograph, and partly upon 
a diagrammatic drawing of the whole section, made by Mr. Moore. 

* Ante, p. 9G. t T^Xos. 
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. EXPLANATION OF THE PLATES. ; 

Plate XVI. 

Fig. 1. External aspect of the fossil, 
a. Tubercles. 

P’ig. 2, Transverse section. 

р. Pith. 

r. Projecting roots. 

yA Vascular bundles of the ring. 

ah. Vascular bundles going to the appendages. 

1. Line of union of true cortex to the radicular tissues, 
e. Intrusions of true cortex into the radicular tissues. 

с. Intrusion of radicular tissues into the true cortex. 
a, bfe,d. Successive layers of the true cortex. 


PlateXVII. 

Fig. 3. Portion of the vascular-bimdle ring &c., enlarged. 

j?. Pith. 

ifb. Vascular bundle. 

mr. Medullary ray. 

c. Procambium or cambium. 

X. Xylem. 
ph. Phloem. 
pc, Pericycle. 

iz. Internal zone of radicular tissues. 

Fig. 4. Portion of vascular-bundle ring, less enlarged than in fig. 4, and 
showing in addition — 

Vascular bundles leaving the ring. 
pc. Pericycle, a portion of which accompanies the retreating 
bundles. 

Other references as in preceding figures. 

Fig. 5. Inner portion of true cortex. 

ct. Third layer from surface. 

Fourth layer from surface-periderm, 
c. Fifth layer from surface abutting on the radicular tissues. 
Fig. 6. Enlarged view of one of the roots of the radicular tissues. 
ph. Xylem and phloem of the vascular bundle. 
cp. Concentric parenchyma. 

Kadial parenchyma. 
p. Periderm — an incomplete ring. 
f. Fissure. 

Fig. 7. Section of root just before it becomes free. 

a. Thin layer of parenchyma immediately surrounding the vas- 

cular bundle. 

b. Thicker layer of larger, irregularly arranged cells. 
e. Thick- walled, perhaps sclerenchymatous layer. 

, ^ 4. Outermost layer of thin-walled cells. 

. 4 V . f. ‘ Sheath* like layer. 
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OH THE FEESHWATEE AL^M OE WEST lEEEAHB. 

A Contribution to the Freshwater Algse of West Ireland. 

Bj Wm. West, F.L.S. ' 

[Read 5th December, 1891.] 

(Plates XTIII-SXIY.) 

Dhetho the J ulj of 1890 I went to the West of Ireland and 
made some hundreds of gatherings of Algae from this most pro- 
lific district. The localities were yaried as much as possible 
considering the limited time that I had, yet there was a lack of 
material from the more elevated parts of the district, on account 
of the unfavourable weather which prevailed preventing any 
ascent of the higher mountains, notwithstanding this slight 
drawback, the collections have proved to be extremely rich in 
species, some of those w^hich are usually considered rare proving 
to be locally common, while a number of species and varieties are 
entirely new. 

A few good gatherings were made in and near lakes both north 
and south of Westport. The small lakes and moor-pools of 
South-west Mayo towards Leenane, as well as those of Gralway 
towards Glifden, were also found to be rich localities; but the 
best-yielding district was undoubtedly that traversed betw^eeu 
Clifden and Eoundstone, and thence through Connemai'a by 
way of Ballynahinch and Glendalough to Oughterard, the land 
here being studded with innumerable small lakes. A walk from 
Bally vaughan over the terraced limestone hills of Barren in 
IN'. Clare to Gort yielded hardly any Alga. A few days spent in 
the neighbourhood of Muckross proved that district to he well 
worth investigating. These were the only places in which I col- 
lected, except that one small bottle was filled from the river at 
Mallow while waiting for a train. 

In the August of 1891 I again went to the S.W. of Ireland ; 
although the weather w'as most unfavourable, the rain seldom 
ceasing, still a very large number of gatherings were made. Many 
species were obtained from pools and other places near the Lower 
Lake of Ellarney and O’Sullivan’s Cascade. Some excellent 
gatherings were made on Carraiituohill, especially to tbeS.E. and 
W. of the summit, and between it and Glen Caragh. Between 
Glen Caragh and Glengarriff, going past Lough Brin and through 
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Ke.m«, ..»e good .peeias ™e »llactej 

crq.tlieriiigs lioweyer, were made during a walk down Bantr} Bay, 
Lsf tlie foot of Sugar Loaf mountain, ArougL Adrigole, past the 
bast of Hungry Hill to Castletown, and from small lakes near 
trcoast S.W. of the latter locality. In returning to Kenmare 
ThrLf stay was made at Cloonee Lough in driving ram, which 
resulted in the collection of some interesting species. 

•Washings and squeezings from submerged plants such as tlm 
following were found to yield many of the smaller species . _ 
Nymplcsa, Wuphar, Myriophyllum, Oeratoplyllum mnc^ana 
JriLulon^Lolelia, Oallitricle, Sairpus fluitans, 

SpUqnum sulseeundmn oontortum, S. cuspidatum vuv. 

iulmm, Sypmm. seorpioides, H. emnnulatum, BhymUaegium 
luscifolium, iapania resupinata, Dmiortiera trrigua,^^^ Anew 

“ff*gre.% Melted to my eoo (l.S.We.t (NetM.l SohoM 
in Biofo-y).wlio has assisted me most ably in preparing this 
naper fo7 without his valuable help its appearance would cer- 
tainly have been considerably delayed. I have also to thank him 
t his Ireful work in the execution of the Plates My son 
Wm . West has also rendered considerable help m the literary work 

°^AstLL]lections were practically all made in two distinctly 
separate districts of the W. of 

■niimerals I. and 11. are here used to denote the Noithmn 
(Galway and. Mayo) and Southern (Kerry and Cork) districts 

’"^XtdSer (t) prefixed to a species indicates that it is new to 
the British Isles as far as I can ascertain; two daggers (tt) 
indicate that it is hitherto undescribed. Asterisks denote sub- 

'^Ithough the list is very extensive and has entafied a great 
amount of work, I do not consider the material to be exhausted. 

A very interesting feature of these gatlierings has been the 
refinding of a large number of the species previously found by 
Archer, many of which arei from other districts. 




Summary of ■Species^ Varieties^ and FormB olserved. 


. Genera,. 

•, Ho. of 
species. 

Ho, of 
subspecies. 

m. of 
varieties. 

Ho. of 
forms. 

Batrachosperni um . * 

■ 2 




Coleocha‘te 

2 




Bulbocbjete 

" 3 




Qticlogonium ................. 

IS 


2 

1 

Conferm 

4 


1 


Cladophora 

1 




I) raparnaldia 

1 


1 


Ohatophora 

1 




Apimnocluete 

, 2 




Prasriioia 

1 




Ilorini.scia 

1 




XJlothrix 

1 




Treiitepolilia 

1 




Moiigeotia 

4 




Spirogvra 

5 




Zygnema 

3 



2 

Goriatozygon 

5 




Sphtcrozosina 

4 




Spondylosium 

4 




Onjchonema.... 

1 




Hyalotiieca 

3 


1 

1 

Gymnozjga 

I 




Besmidium 

3 




Docidiuin 

2 


1 


Pleurotenium i 

7 


4 


Closteriurii 

37 


2 

2 

Penium 

19 


9 

6 

Cylindroejstis 

3 

1 



Mesolffinium 

3 


1 


Tetmeinocus 

3 


2 

1 

Spirotaenia 

3 




Micrasterias 

13 


2 

5 

E'uasfcraui 

20 

1 

7 

2 

Cosmarium 

108 

2 

19 

9 

Xaiithidium 

9 


5 

1 

Arthrodesm us 

10 


3 

1 

Staurastrum 

81 

2 

22 

4 

Eudorina 

1 




Pandorina 

1 




Gonium 

1 




Pediasfcrum 

7 


1 


Selenastrurn 

1 




Somstrum 

1 




fcitaurogenia 

, , 2 




Coelastrum 

5 




Sciadiura 

1" 




Opbiocytium 

1 




Dictyospiuerium 

1 




Apiocvstis 

1 




Hydrianimi 

1 




Keplirocytium 

2 





k:2 


) 
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Table {continued). 


Genera. 

Ko. of 
species. 

No. of 
subspecies. 

No. of 
yarieties. 

No. of 
forms. 


3 




Porpliyridium. 

1 




PI ftnvnfiooeus 

2 





2 





2 


1 


G 1 oeocy stis 

4 




Eremosphjnra 

■ 1 




Hotryo coccus 

2 




Urncoficus 

1 






1 


1 


Sr*ftnftdAsmn.ti 

6 


4 


Polyedrium 

5 




TVoatoo 

1 




Cylindrospermum 

1 




Anabfiena 

2 





1 




liLtivula,i’ia 

3 




Tolypothrix 

2 




Petaloiiema 

1 




Scytonema 

2 




Stigonema 

2 




Oseillaria 

7 




Microcolens 

1 




Lvnsfbva 

1 




Spirulina 

2 




Chroococcus 

2 




Glceoeapsa 

3 




Synechocoecus 

1 




Mftrismopedia 

4 




Tetjrapedia. 

1 

' 



Aphanocapsa 

1 


1 


Giaucocystis 

1 




Microcystis 

2 




Aplianothece i 

1 




CcBlosphierium 

1 




Cyclotella 

2 




Melosira 

2 


' 


Surirella 

7 


1 ' ' 


Cymatopleura 

2 




Epithemia 

7 




Eunotia 

11 


1 


Oeratoneis 

1 



Cymbella 

4 




Oocconema .... ...... ........ 

4 




Encyonema .................. 

2 




Amphora ........ ............ 

1 




Ooeconeis 

3 




Achnanthidium. . . . . . . . . . i. . . j. . 

2 




Aohnanthes 

2 




Odontidium 

3 




Eragilaria ............ 

1 




Eiatoma 

2 
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Table {continued). 


G-enera.' 

2^0. of 
■ species. 

Ho, of 
subspecies. 

Ho. of 
Tarieties. 

.. Ho, of ■ 

■ forms. 

■'Synedra.. 

8 


1 


Asterioiielia 

1 



Aruphipleura... 

1 

■ 



Nitzschia 

8 




Kiizschieila 

1 




Navieula 

18 


I 

0 

Fiiinularia 

15 




B>ustulia 

1 




Pleurosigma 

1 




Stxiuroneis 

3 



1 

Pleurostfiurum 

. . 1 



Mastogioia 

1 




Gomphonema 

9 


1 


Mmdion 

2 



Tabellaria 

2 




Total 

617 

6 

97 

37 


The abo?e total number consists of 345 species, 6 subspecies, 
78 varieties, and 31 forms of Desmidiacem belonging to 21 genera ; 
128 species, 7 varieties, and 3 forms of Diatomaceaj belonging to 
32 genera; the remaining 144 species, 12 varieties, and 3 forms 
are distributed over 65 genera. 

34 species, 7 subspecies, 47 varieties, and 28 forms are here 
described for the first time. 

1 . ALam. 

Class Ploeide ji. 

Ord. HELMI2fTHOCI»A3>IiS. 

1. Batbachospeemum MOifiLiroBME, Mth. (Bahk M. Europ. 
Alg. iii. p. 405.) 

II. Grlen Caragh ; Mallow. 

2. B. TAatJM, Z. c. p. 406.) 

L Ballynahinch. — IL Tore Mt. 

Class C 0 2sr p E B v o I n E ^ H e t e e o a a jji e a:. 

Ord. CoLEOCHiETACEiB. 

1. COLEOCHJITE SCUTATA, Brib, (Babh. FL JEJurop. Ah. iii 
p. 390.) 

I. Lakes, Clifden to Eoundstone, and near Eecess. 


} 
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f2. COEEOCHiETE lEEEHHLAEIS, Pmy^. (Bobh FL IjUTOp, Alg, 

p. 390.) 

Diam. cell, yeget. 12’5-20/i. 

I. Lougli Creggan ; Eoundstone. 

Ord. (Edog!-02?iaceji. 

1. BuEBOOHiETE Hio-ANTEA, FHngs. {Wittr. Monog* (Edog, 
p. 48.) 

Crass, cell, veget....... 17“28jLt; altit. 3-4plo major ; 

„ „ androspor....... 23 /i> „ 15 /x; 

5, oospor. 67-75 g; „ 55-62 g; 

5, nannandr. 10-12*5 ju ; ,, 30-60/1; 

,, spermogon 12*5 /i; „ IB g» 

1. Lougli Creggan. 

2. B. MiEABiEis, Wittr* {Monog. (Edog. p. 50.) 

Crass, cell, yeget. 15-20 g ; altit. 5-6plo major ; 

„ oospor. 30/i; „ 48 ju. 

II. Lower Lake of Killarnej. 

B* ’SUGcUMk^Prings. pro parte, {Wittr,Monog, (Edog,p,52,) 
I. Lakes, Clifden to Eoundstone. 

1. (Edogokixtm cexftopoeijm, Wittr, (Monog. (Edog, p. 7.) 


Crass, cell, yeget.... 7’5-8*5 /t ; altit. 5-8plo major; 
j> suffult. 12 5 g I ,, 1^ ,, ,, 

5 , oogon 22*5 /x; „ 20 g\ 

„ oospor. ...... 20 gy „ 16 g, 

I. Eoundstone. 

Tar. ytriiGAEE, Wittr, {Monog, (Edog. p. 7.) 
Crass, cell, yeget.... 5 g ; altit. 5-6plo major ; 

„ oogon 21-22 g- „ 15-17*5 g ; 

„ oospor 18-20 g y „ 14-15 g, 

1, Lougli Creggan. 

2. (E. PEATxaxHXJM, Wittr. {Monog. (Edog. p. 17.) 
Crass, cell, yeget,... 5-8 g ; altit. 3-5plo major ; 

„ oogon 26-30 g ; „ 16-27 g ; 

„ oospor. ...... 2Bg; „ 13 /x. 


I. BaUynabinck; Lakes, Clifden to Eoundstone. — 11. Cas- 
tletown. 
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ttPorma MAJOE* (PL XVIII ig. 1,) 

Crass.'Cell'Teget..,;.,. aitil 2-3 plo' major ; 

,, suffult '..y', : 12*5^;. „ „ , , , 

„ oogon. 2 G;tj ,, 16/i; 

„ oospor. 2B)i ; „ IB p. 

I. BallynaLincb. 

t3. GEDooo:NriFM LONOIOOEEE, iVWi. Aqtm duU. ei Char. 

8andt>ic, p. 20, tab. 2. figs. ] 1-12), var. sene bale jfSE, Mori. {Be 
Alff. et Char. L p. 13, tab. ICL fig. 23). 

Crass, cell, veget.,.. 4’5/t ; al tit. 3plo major ; 

„ oogon 10-18 /i; „ 18-23 jit; 

„ oospor 16ju; ,, 11 p, 

II. Upper Lake o£ Killarnej. 

4. CE. undulatitm, A. Br. (Wittr. Monog. (Edog. p. 20.) 

I, Derrjclare Loiiglx ; Lakes, Clifdeii to Eoundstone ; near 
Oiigbterard. 

5, (E. Beaxinii, Kuetz. {WUtr. Monog. (Edog. p. 22.) 


Crass, cell, veget.... 12*5-13*5 /i 5 altit. 4plo major ; 

„ oogon.... 31/x; „ 35/^5 

„ oospor. 27*5 /x; „ 30 ju. 

I. Clifden. 

to. (E. SEECicuM, {Monog.(Edog.^.ZQ.) (PL XVIII. 

fig. 2.) 

Crass, ceil, veget.... ... 11-12 ju | altit, 6-7pio major ; 

„ oogon B4i fx y „ 4i2 fx 

„ oospor. (s. spin.) 28 ft; „ 39 /t. 

I. Ballynabincb, 


tfT. CE. EILOSPOEUM, nov. sp. (PL XVIII. fig. 3.) 

(E. (dioicum ?) ; oogonis singulis oblongo-eliipsoideis inflatis, 
utroque polo paullmn prodiictis ; oosporis subglobosis, membranis 
crassis et dense pilosis cumpilis brevibus; cellula basali simile aliis. 


Crass, cell, veget 

11-12 ft ; altit. 5-6plo major 

„ oogon 

23^; „ 48^; 

„ oospor. (sine acuL) 

17/1 ; „ 18 /j; 

,, » (cum „ ) 

19 /* ; » 

„ membr. oospor.... 

2 ft. 


I. Arderry Lough. 

The oospores of this species showed indications of an apical 
opercnium, but an open one was not seen. 
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8. OEbogohifm calcabehm, Cleve. (Wiitr. Momg. (Edog> 

p. 82.) 

I. Lough Aunierin ; Balljnaliiiicli. 

9. (E. sp. 

Crass, cell, yeget 9‘5-10/i; altit. 3|-5plo major ; 

„ oogon 30^,* „ 28 /z; 

„ oospor 2Q fjLy „ 25 fi. 

„ membr. oospor. 2*5-3 

II. Upper Lake of inilarnej. 

This is probably CE, ^ achy dermatospor urn, IJ^’ord. (Alg. 
Sandy, p. 21, tab. 2. figs. 13-15), but ifc was only seen in small 
quantity ; the oogonia observed were solitary and had a superior 
pore ; the oospores had the thick membrane of this species. 

10. CE. Peingsheimii, Gram. (Wiitr, Money, (Edoy, 

Crass, cell, yeget.... 14-16 /a; altit, 2 |-3|plo major j 


„ oogon 37-40 y ; „ 37-42 p ; 

„ oospor 32 jct ; „ 32 


I. Bally nahinch. 

II. (E. PTOCTATOSTEiATUM, JDe Bavy, (Wiitr, Money. CEdoy. 
p. 34.) 

I. Lough Derry dare; Lakes, Clifden to Eoundstone. — IT. 
Upper Lake of Killarney. 

12. (E. LOKDiNEisrsE, Wiitr. (Monog. (Edoy. p. 39.) 

Crass, cell, veget.... 10*5-11’5 p ; altit. 4-5plo major ; 

„ oospor. ...... 35ju; „ 35^. 

L Derryclare Lough. 

ttTar. coMPEESSiJM, nov. var. (PI. XYIII. figs. 10-12.) 
Var. oogoniis singulis compresso-globosis ; oosporis compresso- 
globosis, membrana glabra punctataye ; cellulis yegetativis 


minoribus. 

Crass, cell, veget.... 9-10 ju; altit. 2|-4|plo major; 

„ oogon 32-37 p\ „ 25-27 p*, 

„ oospor. 30-32 /x; „ 22-25 ft. 


II. Upper Lake of Killarney. 

13. CB. sp. 

Membrana distincte punctata. 

Crass, cell, veget. 30 /x; altit. l-l|plo major. 
II. Lower Lake of Killarney. 
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Class COFPEBTOIBB JS IsOOAM^. 

Ord* COHPEETAGE-®. 

tl. Gootebya stage-oexjm, Kuetz. {Wilh, Svil Ms €&nf* 
p. 20, tab. 1. figs. 12-27, tab. % fig. 50.) 

Crass. fiL 8*5-10 ju. 

I. Near Westport; Balljnabmcli. — II. Upper Lake of 
Killarnej. 

t2. C. PACHYDERMA, {SvU. hos Conf, p. 20, tab. 1. 

figs. 28-35.) 

I. Lerrjclare Lough. — II. 8 m. S. o£ Keumare, 

3. C. BOMBYOiKA, Ag,^ *OEisXJiKA, Wille. {HmL hos Vonf. 
p. 20, tab. 1. figs. 41-43, tab. 2. figs. 51-54.) 

Crass, fil. 8*5 

1. B^lynahiuch ; near Westport ; Arderry Lough. 

*^MiNOR, Wille, {JSviL hos Conf. p. 21, tab. 1. figs. 36-40, 
tab. 2. figs. 55, 50.) 

Crass, fil. 5-7*5 /x. 

I. Athrj Lough; Balljnahinch ; Creggan Lough, 

t4. C. ABBBEYiATA, WilU. (Hvih hos Conf p. 21, tab. 2. 
figs. 58, 59.) 

II. CJoonee Lough. 

1. Cladophoea pbatesoens, Ag. [0. glomerata f. flavescens, 
JB>abh M. JEurop, Alg. iii, p. 842.] 

1. Near Westport. 

I. Deapaenalbia PBXJMOSA, {Bahh. FL Hur op. Alg. iii. 
p. 382.) 

II. Lower Lake of Kiilarnej. 

Var. piJliCHBBiiA, Eabh . in FL Furop. Alg. iii. p. 382. 

I. Near Leenane. 

1. CHiETOPHORA PisiPOEMis, Jy* {Bahh. t c.p. 383.) 

I. Baheh Loughs. 

I. APHAis'OCHiETE OLOBOSA, Wolle. [Herposteiron globosa, 
Word. {Alg. Bandvic^ p. 23, tab. 2. figs. 22-23).] 

II. Cromagloun ; Lower Lake of Killarney ; Giengarriff. 
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2 . ApHAKOCHiETE EEPEKS, A* JBr. {Balli. Fh Furojp, Alg, iii. 
p. S91.) 

11. CarrantuoMlL 


Ord. llLTACEiE. 

1 . Peasiola eueftjeacea, Menegh, (Bahh. Fh Burojg . Mg. iii. 
p. 309.) 

I. Eoundstone. 



Ord, ULOTEICHACEiE. 

I. Hoemiscia bicolob, CooTce, (Br. Fr. Wat. Alg. p. 181, 

pL ?0. fig. 7.) 

II, Lower Lake of Killarnej. 

I. Ulopheix eadicaks, Kuetz. {Bath. M. Eurog. Alg. iii. 
p. 367.) 

II. Kenmare Street ; Castletown. 


Ord. CHEOOLEPIDEiE. 

I. Teektepohlia axjeea, [Cbroolepus mvQmFKueiz^ 

{Bahli. 1. <?. p. 871.)] 

II. Tore Mt. 


Class C OK Jtr OAT iE. 

Ord. MESOCAEPEiB. 

1. MonoEOTiA PAETELA, Sass, [Mesocarpus paryuliis, De 
Barg, {Balh, FLFurop. Alg. iii. p. 257.)] 

Crass, cell, veget. 11-12 g. (7plo longioribns) ; lopg. spor. 
21 g ; lat. spor. 18^. 

II. Lough Guitane. 

2. M. CAPUCiKA, Ag. [Staurospermum capucinum, Kuetz. 
{Ball. FI Furop, Alg, iii. p. 259.)] 

I. Kylemore; Ballynahincli. 

8. M. TiEiBis, Witfr. {Ora Gotl, och 01* Sotv, Alg. p. 39.) 
I. Ougliterard, 

fl. M. ELEGAKTTJLA, Wittr. {Om Gotl. och OL Sotv* Alg, p, 40, 
tab. 3. figs. 6-8.) 
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tfPorma mtceospoba. (PL XVIII. Jfg. 17- ) 

Crass, cell, veget. 4 jx (16plo longioribus) j long, spor. 18 /x. 

I. Creggan Lough. 

1. Spirogyea berliSj {JBetU^ Sj)ir» des JEmirom 

de Paris, p. 31, tab. 10. figs, 1-3.) 

Crass, cell, veget. 56-“60 /x (3|-4plo loEgioribiis); cliam. zjgosp. 
72-80 ju ; crass, xygosp. 50 /I. 

II. "Water-lily pool iieai* the Lower Lake of Killarney. 

2. S. TAErAJTS, ICuefs^, (Petit, I g, p. 19, tab. 4. figs. 1-8.) 
Porma zygosporis diametro l-|plo longus. 

II. Cloonee Lough. 

3. S. CATEKiEFOEMis, Jimiz. (Petit, I c, p, 17, tab. 3. 
...figs. 0-12.). ■ ^ ■ 

Crass, cell, veget. 20 p; long, zygosp. 47-GO /.t; lat. zygosp. 
22-24.fi. \ 

I. Lakes, Clifden to Eoundstone. 

4. S. TENTTissiKA, Kuetz, (Petit, 1. c. p. 6, tab. 1. figs. 1-3.) 
Crass, cell, veget. 14-15 p (6plo longioribus) ; crass, spor. cell. 

35 long. spor. cell. 87^; crass, zygosp* 27 fx ; long, zygosp. 
40^. 

1. Eoundstone. 

5. S. sp. 

Cellulso diametro (31-40 p) 2|-3|'plo longioribus, extromitati- 
bus nunquam replicatis, fascia spirali anfractibus 2i-5|. 

Pool, Burren Hills, Co. Clare. 

I. ZiGXEMA LEIOSPEEMUM, Pe Bary, {Pallu FI. Purop. Aly. 
iii. p. 249.) 

Forma cum celiulis sterilibus diametro 1|— 3plo longioribus. 
Crass, cell, veget. 20-21 p ; long. l|-3plo major; diain. zygosp, 
25-27*5 p. 

II. Glen Caragb. 

ft Forma MiKOE. 

Forma cum celiulis sterilibus et zygosporis parvioribus. 
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Crass, cell, veget. 16-17 jui; long. 2 --2-|-plo major; diam. zygosp. 
20-23 /X. 

II. Cloonee Lough. 

tfl'orma megaspoba. (PL XVIII. figs. 4-5.) 

Porma sporis multum largioribus. 

Crass, cell, veget. 27-28 ju ; diam. zygosp. 40-45 /x. 

1. Lough Shindilla. 

2. Zyghema, sp. 

Cellulse diametro (18-20 p) 2-3plo longioribus ; diam. cell, 
veget. cum vag. 35-40 /X. 

1. Lakes, Clifden to Eoundstone. 

tt3. Z. (Zygogohiijm) momohiense, nov. sp. (PI. XXIV. fig. 26.) 

Z- cellulis sterilibus diametro l|-2plo longius, tubo connexivo 
multe inflato ; zygosporis late ellipticis (axe longiori parallelo ad 
filamentos), membran a glabra. 

Crass, cell, veget. 20-22 jn; long If- 2plo major; long, zygosp* 
30-33 jjL ; lat. 25-27 ju. 

IL Castletown. 

This species differs from Z. B,alfsi% Le Bary, in its larger 
size, its shorter sterile cells, and its much larger, difierently 
shaped zygospores. 


Ord. Desmidiace^. 

1. GrOHATOZYGOif Ealesii, i>e {Cooke, Brit* 

tab. 1. fig. 1.) 

1. Xear Westport; nearEecess; Baheh Loughs.— IL Muck- 
ross; Glengarriff. 

2, G. Beebissois-ii, JDeBary, {Cooke, Brit. Bern. p. 2, tab. 1. 


Long. 157 fjL ; lat. 9 ju ; lat. apic. 7 y. 

I. Xear Westport ; Baheh Loughs ; Lakes, Clifden to Eound- 
stone ; Eoundstone ; Lough Aunierin ; Athry Lough. — II. Lough 
Guitane ; Upper aud Lower Lakes of Killarney ; Adrigole ; 
Castletown ; Glengarrifi’ ; Carrantuohili ; Cloonee Lough. 

3. G. HINTJTUM, West. {Ft. Wat. Alg. of F. Wales^ p. 282, 
tab. 5. fig. 1.) 

Long. 62-85 ju ; lat. 3-5 y ; lat. apic. 3-4 /x. 
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I. Eoundstone ; Ballynahinch ; Lakes E. of Lougli Bofin ; 
Atliry Lough. — II. Lough Guitane; near Lough Brin. 

4. Gokatoztgon KiNAHAisn, (FI Furo^. Alg, iii. 

p. 156.) 

Long. 232 lat. 12*5 /t; lat. apic. 12*5 ju. 

1. Lakes near Eecess ; Bally nahinch. 

5. G. LiETE, Hihe. [G. Ia)ve 5 Wed (Fr^ Wat. Alg. of N, 
TorlcB,^ in Journ, Bot. Ocfc. 1889, tab. 291. fig. 6).] 

I. Clifden ; Lough Shaniiacloontippen ; Derryclare Lough. — 
II. Lough Guitane ; near Lough Brin. 

1. SlPHAiiEOzosMA TERTEBEATXJM, Balf^ in Brit. JDesm, p, C5, 
tab. 6. fig- 1. 

I. Derryclare Lough. — 11. Lough Guitane. 

t2. S. Atoeetiaotm, West. (Fr. Wat. Alg. of Maine Jn Journ. 
Bot. July 1889, p. 2; Oct. 1889, tab. 291, fig. 17). (PI, XIX. 
fig- 1-) 

Long, 17*5-19 p ; lat. 20-21 fi ; lat. isthm. 5-6 g. 

I. Derryclare Lough. 

3. S. EXCAVATXJM, Balfs. (Brit. Besm. -p. 67, tab. 6. fig. 2.) 

I. Near Westport ; Lalkes near Eecess ; Baheh Loughs ; 

Eoundstone ; Athry Lough ; Letereen Lough ; Ballynahinch ; 
Lough Creggan ; Lakes, Clifden to Eoundstone ; Lough Derry- 
clare ; small lakes, east of Lough Bofin ; Lough Oorid j Lough 
Shannacloontippen.— II. Muckross ; Lough Guitane ; Upper 
and Lower Lakes of Killarney ; Oarrantuohiil ; Adrigole; near 
Lough Brin. 

4. S. GEANTJLATIJM, Bog et Biss. (Jap. Besm. in Journ, Bot. 
July & Aug. 1886, p. 242, tab. 268. fig. 17.) 

I. Lakes, Clifden to Eoundstone ; Derryclare Lough; Clifden. 
— II. Lough Guitane ; Muckross. 

1. SpoiSTD-XLOSiiJMTTOCHELLUMj^rci^. (Britch.Infus. 
p. 724, tab. 3. fig. 10.) 

Long. 13-16 lat. ad has. semicelL 14-16 p ; lat, ad apic. 
7-8 ju ; lat. isthm. 3*5-4*5 p y crass. 7-8 p. 

I. Ballynahinch; Clifden ; Lakes, Clifden to Eoundstone. — 
II. Glen Caragh ; Carrantuohill. 

tt2. S. TETBAGOOTM, nOV. Sp. (PI. XIX. fig. 2.) 

filis tortis, sine vagina mucosa; cellul^e diametro paulo 
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longius, apicibus truncatis, angulis rotundatis, leviter et latissime 
constrictae, lateribus rotundatis ; a vertice visas ellipticae ; a 
latere visas oblongae, leviter constrictae. 

Long. 8*5-10 ft ; lat. 10 fx ; lat. istbin. 8 fx ; crass. 6 //. 

I. Kylemore. 

8. Sph-Erozosma PVG-MJSTJM, [Spbasrozosma pygmaBum, 
CooJce (Brit. Desm. p, 5, pi. 2. fig. 5), non Bubh. (FI. Fur. Alg. iii. 
p.l50).] 

I. Near ’Westport. 

Tbe Irish specimens seen had no mucous sheath ; those seen 
from Mickle Fell (Freshwater Algae of N. Yorks, in Journ. Bot. 
Oct. 1889) had a sheath 11 ft in diameter. 

tL S. rTOCHRirM:,\Arc^., var. triquetrum, (Fesm. Biiec. 
p. 93). (PL XIX. fig. 3.) 

Long. cell. 20-22 ft ; lat. 28-30 ft ; lat. isthin. 22-27 ft. 

I. Lakes, Clifden to Eoundstone. 

1. Onychghema EiLiEORME, Eoy et JBiss. (Jap. Fesm. p. 242). 
[0. Nordstedtiana, 

1. Lakes near Eecess j Derry dare Lough ; Clifden; Eouud- 
stone. 

1. Htalotheca dissiliehs, Breb. in Balfs^ Brit. Fesm. p. 51, 
tab. 1. fig. 1. 

Long. 12*5-15 ft; lat. 19-21 ft; lat, isthm. 14-17 ft ; diam. 
zygosp. 20-33 ju. 

I. Near Westport ; near Leenane ; Ballynahinch (cum 
zygosp.); Arderry, Oorid, and Derry dare Loughs ; Eoundstone; 
near Oughterard (cum zygosp.) ; Lakes, Clifden to Eoundstone ; 
Lakes near Eecess (cum zygosp.). — 11. Tipper and Lower Lakes 
of Killarney; Carrantuobill ; Cromagloun ; Sugar Loaf Mt. ; 
Lough Gruitane (cum zygosp.); Mallow ; near Lough Brin; G-len 
Caragh; Castletown. 

Forma bidektula, BoUt (Feson.fran Oronl. p. 48). [H. dis- 
siliens, Breb.^ var. bidentula, Nord. (Norges Fesm. p. 48, 
tab. 1. fig. 22).] 

II. Lough Guitane, 

Var. HiAifs, Wolle. (Freslw. Alg. of U. 8. p. 21, pi. 54. 
figs. 14-16.) 

I. Clifden. 





■■ ' ■ Amm m west xeesam, '-v ■■■ 11/ 

2. Hyalotheca mucosa, Mrenk ' Brit- Bmm. p. 53, 

tab. 1. 2.) ■■ 

I. Hear. . Ougliterard'j Derrjclare Loiigb.' — ^IL , MucfaosS: ; 
CaiTantiioliill ; Grien Caragb. 

3. H. UKOULATA, Fori, in Nord* et Wiftr. Alg* Exste, no. 218. 
Long. cell. 15-17*5 /i; lat. 7*5-8 fi; lat. isibm, 6*5-7*5 ft ; diam. 

ill. cum vag. 25 //. 

1. Ballynaliinch ; Eoundstone.— II, Upper Lake of Kiilarnej ; 
Lough Guitaoe; Adrigole. 

1. Gxmxozyga moxilifobmis, Bhrenh. [Bambusina Brebis- 
sonii, ; Did jmopriuin Borreri, 

Long, cell. 25-30 ; lat. ad bas. semieelL 17*5“22*5 /.t ; lat. ad 
apic. 15*2-17*5 p ; long. ZAgosp. 25-35 p ; lat. zjgosp. 20-21 p. 

I. Ifear ’Westport; Balijnahineli ; Lakes near Becess (cum 
zjgosp.); near Oughterard; Arderrj, Oorid, and Derrjclare 
Loughs; near Leenaiie ; Kylemore; Lakes, Clifden to Bound- 
stone. — II. Toi'C Mt. ; Croinagloiin ; Upper and Lower Lakes 
of Killaniey ; Glen Caragh ; Castletown ; Glengarriff ; Sugar 
LoafMt. 

1. Desmidium cylixdbicum, Gnev. [Didymoprium Grevillei, 
Balfs (Brit, JDesm, p, 57, tab. 2).] 

Long. 22-25 p; lat. 19-52^; lat. isthm. 40-42 ju; lat. apic. 
87-40 ju; crass. 35-40 ft. 

1. Ballynahinch (cum zjgosp.) ; Arderry Lough ; near Ough- 
terard; Lakes near Becess; Lakes, Clifden to Houndstone; 
Boundstone. — II. Tore Mt. ; Sugar Loaf Mt.; Castletown; 
Adrigole ; Glengarriff. 

2. D. SwAETZii, Aj, (Balfs, Brit, JDesm, p. 61, tab. 4.) 

1. IS^ear Westport ; Ballynahinch; Lakes, Clifden to Bound- 
stone ; near Oughterard ; near Leenane ; Lough Shannacloon- 
tippen ; Kyle more. — II. Cromagloun ; Ciogerheen ; near Lough 
Brin ; Sugar Loaf Mt. ; Adrigole ; Glengarriff, 

3. D. APTOGOXUAi, BreA [Aptogonum Desmidium, Ealfs 
(Brit, JDesm, p. 64, tab. 23. fig. 1).] 

I. Ballynahinch ; Boundstone. 

1. Docidium baculum, Brih, in Ealfs^ Brit, JDesm, p. 158, 
tab. 33. fig. 5. 

Long. 167-262 p ; lat. ad bas. inflat, 12-13 p ; lat. apic. 
8*5-10 p. 
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I. Kear "Westport ; Molier Lougli ; Eoundstone ; Arderry 
Lougk; Lough AuEierin ; Ballynahinch ; Lakes, Clif den to 
EoTindstoue ; Lough Shannacloontippen.—II. Gromagloun ; 
Castletown; Glengarriff; Adrigole. 

f2. Dociditjm: niLATATFM, Lund. (Desm. Suee, p. 88, tab. 5. 
fig. 12.) (PL XIX. fig. 5.) 

Long. 225 p. ; lat. ad has. semicell. 16 p; lat. ad apic. 
13-15 /X. 

I. Xear Oughterard; Xylemore; Oorid Lough. — II. Crom- 
agloun ; Tore Mt. ; Glen Oaragh, 

A form from Gromagloun was noticed which had from 12-13 
undulations to each semicell. Long. 262 p ; lat. 13-14 p. 
(PL XIX. fig. 6.) 

ttVar. SUBUNDULATIJM, nov. var. (PL XIX. fig. 7.) 

Var, undulis minoribus profundis, cellulis brevioribus, semi- 
cellulibus inflatis medio et membrana forte punctata. 

Long. 187 ^ ; lat. 15 ju. 

I. Near Oughterard. — II. Glen Garagh. 

1. Pletjeotjenittm coeonathm, Bahh, (FL Furop. Alg, iii. 
p. 143.) (PL XIX. figs. 8-10.) 

Long. 465-560 /i; lat. ad has. semicell. 42-58 ft ; lat. ad apic. 
37-45 /i. 

I. Lough Derryclare ; Lough Aunierin ; Lough Shannacloon- 
tippen. 

ftYar. FLTJCTTJATTJM, nov. var. (PL XIX. fig. 11.) 

P. diametro 15~16plo longius ; semicellulis non angustis polos 
versus, undulatis ill ambitu toto. 

Long. 670 ft; lat. ad bas. inflat. 55 p ; lat. ad med. semicell. 
43 p ; lat. ad apic. 50 ft. 

1. Lough Aunierin. 

tfVar. EonrsTUM, nov. var. (PL XIX. fig. 12.) 

P. circiter diametro Splo longius; semicellulis eylindricis, 
leviter sub undulatis lateribus, coiitractis distincte ad apicem 
extremum. 

Long. 460 ft ; lat. ad bas. inflat. 57 p ; lat. ad med. semicell. 55 p; 
lat. ad apic. 48 ft. 

I. Lough Derryclare. 
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Yar. KODULOSUir (Brek)^ mk [Doeidium coroaatum, Breh.j 
. var. iiodulosiiin (BrSb*% (Wr. Wat. Alg* of Bnhridge 
Lake and vicinitg, m Joimi. Bok No?, 1890).] 
ir. Cloonee Lough ; 8 m. S. of Kenmare. 

Ill a gathering from near Paris, recently examined, an inter- 
mediate form between P. coromhmn and war. noduhsim was 
abundant. 

2. PLEuaoTiENiirM EiiEEKBEEaii, Be Barg* [Docidium 
Ehrenbergii, Ealfs {Brit* Besm. p. 157, tab. 26. fig. 4).] 

Long, 2G2--400 g ; lat. ad bas, semicelL 18-22*5 ju ; lat. ad apic. 
16-18^^. 

L Near "W‘est 2 )ort ; Kylemore ; Eoimdstone ; Holier Lough; 
Oreggan Lough ; near Ball jnahmch ; Lakes, Ciifd<?n to Eound- 
sl one; Lakes near Eeeess ; Lough xlnnierin ; Lough Shaniia- 
cioontippen; Lough Derryelare; Athry Lough. — U.. Lough 
G-uitane ; Muckross ; Upper and Lower Lakes of llillarney ; 
Glengarriff ; near Lough Brin; Castletown; Adrigole; 8 in. 8. 
of Kenmare. 

Yar. ELONaATUM, West* [Docidium Ehrenbergii, Balfs, 
rar. elongatum, West, in Fr* Wat* Alg* of iY Wales, 
p. 284] 

Long. 525 g ; lat. ad has. inflat. 26 g ; lat, ad apic. 19 g ; 
lat, ad med. semicelL 21 g, 

L Clifden, 

3. P. GLAVATXIM, I)e Barg. [Docidium clavatum, Kueiz* 
PaZ/1% PnA I)e6v;z. p. 156, tab. 26. %. 8.] 

Long. 500 ju ; lat. ad bas. intlat. 22 /i ; lat. ad apic. 19 
1. Near Westport; Eoundstone ; Arderry Lough; Lough 
Aunierin; near Baliyuahineh. 

4. P. MAXIMUM, (Pmw. p. 89.) 

Long. 212-800^; lat, ad bas. in flat, 18-27 jlc; lat. ad apic. 
15-20 /i. 

L Arderry, Aunierin, and Oorid Loughs; Ballynahincli. — II. 
Cromagloun; GleaCaragli; Sugar Loaf Mt. ; near Lough Brin ; 
Carrantuohill ; Glengarriff, 

5. P. TEUKOATFM, Ffaeg* [Docidium truncatum, Brek in 
Balfs, Brit. JDesm. p. 156, tab. 26, fig. 2.] 

LIOT. JOUElSr. — BOTAJ^r, ?OL. XXIX. 
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Long. 440-167 fx ; lat. ad bas. semieell. 55-60 fi ; lat. ad apie. 
33-35 fx- 

I. Wear Westport; near Ougbterard; Lakes, Clifden to 
Eoundstone ; Annierin and Mober Loughs.— 11. Cromaglouu. 


(Desm. Suhalp. p. 225, 


6. PiEtmoTJSKnrM eectcm, JDelp. 
tab. 20. figs. 8-11.) 

II. Cromagloun. 

t7. P. TEIDEKTTTLTJM, noh. [Docidium tridentulum (Wolle, 
Besm. U. S. p. 52, pi. 10. fig. 10).] 

P. mediocre, circiter trigies longius quam latum ; semicellulEe 
modiee infla-tae ad basin ; gradatim attenuatae ; ad apices 
truncatse, tribus quatuorve spinis brevibus; membrana glabra 
[vel grauulata (var. granulatum, nob.)]. 

^ ttVar. CAPiTATHM, nov. rar. (PI. XXIV. fig. 12.) 

Var. semicellulaj granulat®, minores inflate ad basin, apicibus 
subeapitatis et glabris, spinis brerioribus. 

Long. 495 lat. ad bas. semicell. 22-5 lat. ad apic. 13'5 a. 
{Sal. United States of America.] 

This difiers from the type in its capitate apices and its shorter 
spines. Mr. Wolle says in his short description “often granulate ” 
A specimen of the type seen from Harvey Lake, U.8.A., was 
smooth and agreed with Wolle’s figure with the exception of 
having a much smaller basal inflation. 

Var. caeitathm:, nov. var. Forma membrana minus grau- 
ulata. 

I. Lakes, Clifden to Eoundstone. 

1. CjGOSTEEitrM DIDXMOTOCTJM, Oorda. {Malfs, Brit. Besm 
p. 168, tab. 28. fig. 7.) ’ , 

Long. 262-450 fx ; lat. 24-45 fi ; lat. ad apic. 13-20 /x. 

1. Creggan Lough; near Westport; Lakes, CHfden to 
Eoundstone; near BaUynahinch ; Kylemore ; Eoundstone; 

Oorid Lough; Lough Aunierin; near Oughterard. 11. Car- 

rantuohill ; Glen Oaragh ; Castletown ; Sugar Loaf Mt ; 
Kenmare; Glengarriff ; near Lough Brin ; Upper Lake of 
Kiliarney. 

2. C* DiEECTtiMj A.Tch, (Mdhh, JE'l, JEJuTop, Alg. iii, p, 127.) 
Long. 220-260/1 ; lat. 11-12*5 /t; lat. ad apic. 8*5/^. 
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. . I., BalljnaWiack — II. Glen Caragh ; 'Castletown; Car- 
rantnobilL 

3/ CLosTEiaoM oBtosoM, ^ (EcibL FL Europ. Alp, 

' 'Long. 75 /i'; kt. 12^. 

I. ■ Kyiemore,— IL CarmntnoMii. ' 

4. C, LUKULA, Ehretib, {Ealfs, Brit. Deem. p. 163, tab. 27. 
fig. 1.) 

I. Bailjaaluncli ; Creggan Loiigli ; xirderrj Lough ; Eoimd- 
stone; near Westport; near Ougiifcerard; ICylemore ; Oorid 
Lough ; Lakes E. of iiOiigh Boiin.-— II. Lough Guitane ; Tore 
Mt. ; Cronuigloun; Upper Lake of Killai'ney ; Clogerheeu ; 
Glen Caragh ; Sugar Loaf Mt. ; Castietowii ; Adrigole ; Gien- 
garriff. 

5. C. ACEROSUM, Ehretib. {Ealfii, Brit Eesm. p. 164, 
tab. 27.'iig. 2.) ■ 

I. Athry Loiigli. — II. Lower Lake of Killarney ; Mallow ; 
Glengarriif; Cloonee Lough. 

6. C. TURGIDVH, Ekrenb. {Rolfs, 1. e. p. 165, tab. 27. fig. 3.) 
1. Lough Creggan; Lough Aunierin.— II. Sugar Loaf Mt. ; 

Castletown ; Adrigole. 

7. C. PRXTCHARDrAis-UM, ArcL, tfrar. minus, nov. var. (Pi. 
XIX. fig. 18.) 

Var. dimidio minus diametro quam forma typica et stxiis 
paucioribus. 

Long. 800 p ; iat. 12*5 p ; lat. ad apic. 7*5 p. 

1. Lough Derryclare. 

8. C. PEiELONGUM, Breb. (Rab/i. EL Europ. Alp. iii. p. 180.) 
I. Hear Leenane. 

tt9. C. ToxoN, nov. sp. (PI. XIX. fig, 14.) 

CL circiter diametro 30plo longius, linearis, prope rectum, 
levissiuie concavum ad medium inarginis superioris, ieviter cur- 
vatum apices subtrimcatos versus ; massa ehlorophyllacea in 
modo subspiraiis non ordinata, laminis obscuris et cum pyrenoi- 
dibus minutis numerosis dispersis, locello distincto subapicali 
corpuscula 2-8 inciudente* Membrana achroa et non striata. 

j:i2 
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Long. 220-300 jx ; lafc. S'o-lO /x. 

I. BallynaHncli ; Derrjclare Lough. — II. Cromagloun. 

10. OiosTBEiTrai asACiEE, jBre'i. in Rolfs, Brit. JDeson. p. 221. 
1. Hear Westport; Eoundstone; nearLeenane; Kylemore; 

Ballynahinch ; Lakes near Recess ; Lough Shannacloontippen ; 
Lough Aunieriu ; Shindilia and Arderry Loughs ; near Oughter- 
ard; Athry Lough.— II. Adrigole ; near Lough Brin; Tore Mt.; 
Cromagloun; Upper Lake of Killarney; Ologerheen; G-len 
Caragh; Sugar Loaf Mt. ; Castletown; Carrantuohill. 

tfRorma aEACxiniMA. (PI. XIX. fig. 15.) 

Porma distincte attenuata, quam forma typica Igplo longius. 
Long. 440 p; lat. 5 p. 

I. Arderry Lough. 

A form of f. graoillima was observed from Kylemore, with 
obtuse ends: long. 375-410 p; lat. 3-5-4 p. 

11. C. Eheenbeb&ii, Menegh. (Rolfs, Brit. Besm. p. 166, tab. 
28. fig. 2.) 

II. Carrantuohill. 

12. 0. MONILIFEEUM, Ehrenl. (Rolfs, 1. c. p. 166, tab. 28 
%-8.) 

Lat. 37 — 40 p. 

I. Hear Westport.— II. Cromagloun; Kenmare; Upper Lake 
of Killarney. 

13. C. Jenmei, Ealfs, Besm. p. 167, tab. 28 6 ^ 

Lat. 7-8//. 

I. Hear Westport; Creggan and Aunierin Loughs ; near Lee- 
nane ; Ballynahinch.— II. Loughs Guitane and Cloonee ; Upper 
Lake of Killarney; Sugar Loaf Mt. ; Glengarriff; Glen Caragh. 

14. C. LEiBiEmi, Kuet«. (Rolfs, Brit. Besm. p. 167 tab 
28. fig. 4.) 

Lat. 35-37 p. 

I. Hear Westport; Creggan Lough.-II. Hear Lough Brin. 
Var. ji, Rolfs. (Brit. Besm. p. 167.) , 

1. Ballynahinch. 

(fialfs, 1. c. p. 168, tab. 28. fig. 5 ) 

Lat. 8*5-12*5 //. ^ 
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I. Near Westport ; Moher, ShanoaelooEtippen, and Athry 
Loughs; Kylemore; Eoimdstone ; Ballynaluoeh ; near Leeiiane; 
Lakes E. of Lougli Bofiii. — II. Louglis Guitane and Cloouee ; 
Upper and Lower Lakes of Killamey ; Glen Caragh ; Carran- 
tuohill; Sugar Loaf Mt. 

1(5. CXiOSTiRiiFM PsETJDODiAKJB, (Desm. Aifori iutrkt, 

Scot. Naturalistj lau. 1890 ; icon in UL) 

II. Adrigole; Gien Caragli. 

17. C. Viisrus, Kuetz. {Ealfs^ BriL Besm, p. 220, tab. 35. 
fig. 12.) 

I. Near Oiigliterard ; Lougli Aimierin; Bally naliincb ; Lakes 

near Eeeess ; Creggan Lough. — II. Lower Lake of Killarney ; 
Sugar Loaf Mt. ; Keiimare ; Glen Caragh ; GlengaiTiff; Cloouee 
Lough. • 

18. C. lUTCTOTUM, [C, Leiblemii, Kuetz., lar. minus, 

BahL (Fk Furop.AIj^.i}. 

II. Carrantiiohill. 

19. 0. CiNTHTA, De Not. {Cooke., Brit. JDesm, 26, tab. 13. 

fig. 2.) 

Lat. 15-17-5 //. 

I. Lakes, Ciifden to Eoimdstone ; near Westport. — II. Lough 
Guitane. 

20. 0. AECHERiAis'UAr, Oleve, in Limd, Besin. Suee. p. 77, 
tab. 5. fig. 13. 

Lat. 22*5-30 ju. 

I. Near Westport ; Ballynahineh ; Lakes, Ciifden to Bound- 
stone ; Lough Shanuaeloontippen ; Eoundstone. — II. Lough 
Guitane ; Gromagloim ; Clogerheen ; Sugar Loaf Mt. ; Glen 
Caragh; Castletown; Cloonee Lough. 

21. C, oosTATiTAf, Cor da, {Aim. de Carhhad^ 1835, tab. 5. figs. 
61-68.) 

Long. f365 p ; lat, 48 p* 

I. Near Oughterard ; Lough Creggan ; Lakes, Ciifden to 
Eoundstone ; Lough Aunierin.— IT. Cromagloun ; Lougli Guitane 
near Lough Brin ; Glen Caragh ; Castletown ; Adrigole ; Carran- 
tuobilL 


124 


MR. W.,WEST Olf THE FRESHWATER 

22. Closterium steiolatrm, {Ealfs^ Brit, Besm* 

p. 170, tab, 29. %. 2.) 

I. IN'ear Westport; near Leenane; Kylemore; Lakes, Clifdeii 
to Eonnd stone ; OoridLougb; Eouiidstone ; near Ougbterard ; 
Creggan Lough ; near Eecess ; Lough Shannacloontippen.— 
IL Cromagloun; Glen Garagh ; Cloonee Lough ; Sugar Loaf 
Mt. ; Castletown# 

Yar. ORTHOi'JOTUM, .Suy. {Fr. Wat. Alg. of Bnlridge Lahe 
and Vicinity, Journ. ofBot. 1890, p. 336.) 

Long. 300 g ; lat. 28 g ; lat. ad apic. 8-9 g. 

I. Lakes, Clifden to Eoundstone.— IL Glen Garagh; near 
Lough Brin; Adrigole. 

23. C. INTERMEDIUM, (Brit Besm. p. 171, tab. 29. 

fig. 3.) 

1. Lough Arderry; Kylemore; near Westport ; Creggan 
Lough ; Lough Aunierin. — II, Castletown ; Carraiituohill. 

24. 0. ANGUSTATUM, (Balfs^ I, c. tsib. 29. fig, 4.) 

Long. 310-400 ; lat. 16-22 u; lat. ad apic. 12-13 /i. 

1. Near Westport; Eoundstone ; Ballynahinch.— II. Castle- 
town; Carrantuohill ; Sugar Loaf Mt. 

25. C. JUNCiDUM, Balfs. (Brit. JDesm. p. 172, tab. 29. 
fig. 6.) 

I. Near Westport ; near Leenane ; Ballynahinch ; Kylemore; 
Lough Aunierin. — II. Tore Mt. ; Cromagloun ; Sugar Loaf Mt. ; 
Adrigole; Kenmare. 

26. G. LiNEATUM, Ehrenb. (Ralfs, 1. c. p, 173, tab. 30. fig. 1 .) 
Long. 340 /x ; lat. 13 /X. 

I. Near Westport ; near Leenaue ; Ballynahinch ; near 
Oughterard ; Kylemore ; Eoundstone. — II. Cromagloun ; Lower 
Lake of Killarney ; Glen Garagh ; Castletown ; Adrigole. 

27. C. ATTENUATUM, Blirenb, (Balfs, 1. c. p. 167, tab. 29. 

fig. fi.) 

I. Kylemore; Lough Shannacloontippen ; near Westport; 
Derry dare Lough ; Ballyuahinch. — II. Sugar Loaf Mt. ; Glen 
Garagh. 

28. C. Ealesii, Br^SE, var. htbridum, Babh, (M. Burop* 

Alg. iii. p. 135.) \ 
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'' Long.' 462 /i f, iat. Jil /f. " 

I. Lough AimieriE.--II. Cromagloua. 

29. .CiiOSTEEiUM, EOSTEATUM, Ehreub. (Malfs^ ■ ■Brit. Brnm, 

; p. 175, tal). 30. fig. fS.) ■ 

I. Lougli Auaierin ; near Leenaiie.— II. Lower Lake of 
Killariiej ; Grien Caragh; CTleiigarriff. 

30. C. SETACEU M, (Balfs, !. e, p. 176, tab. 30. 

fig. 4.) ■ , 

I. Kjieinore ; Lough Auaierin ; Baliyaaliincli ; Eoaadstone. 
— TT. Muckross ; near Lougli Brin ; Adrigole, 

31. C. KOtzihoix, Breh* (Cooke, Brit. Deem. p. 34, tab. 15. 
fig. 3.) 

Long. 435-500 p ; lat. 15-20 p ; long, zygosp. 48 ft ; lat. 
zygosp. 35 p, 

I. Babeli Loughs; Kylemore (cum zygosp.). 

32. C. x^EONiJM, Breh. (BahJi. FI. Europ. Alg. iii. p. 136.) 

I. Near Westport ; near Leenane; near Ought erard ; Ballyna- 
hinch; Clifden. 

33. C. CoENU, Ehrenh. (Balfs, Brit. Desrn. p. 176, tab. 30. 
fig.6.) 

1, Creggan Lough ; near Westport, 

Forma majoe, Wille. (Ferakv. fra Bov. Semi. p. 59, tab. 14* 

■ '.fig-SD 
1. Kylemore. 

34. C. ACUTUM, Breh. in Ealfs, Brit. ’Demn. p. 177, tab. 30. 

fig. 5. 

I. Creggan Lough. — II. Near Lough Brin ; Lower Lake of 
Killariiey ; Adrigole. 

35. C. siJBTJLxiTUM, Breh. [C* acutum, Breh., var. Ealfs.^ 
Long. 177/x; lat. 12*5 /X. 

I. Lough Aunierin ; near Ougliterard. — II. Adrigole. 

36. C. LiNEA, Berty. [C. pronum, Breh., d. linea, Kleh$(Bem. 
Brass, p. 19, tab. 2. fig* 14).] 

I. Bailynabinch ; Oorid Lough. — II. Lower Lake of Kil- 
iarney. 
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t37- Closteeiem subtile, Breb,, forma. (PI. XIX. fig. 16.) 

A figure of a narrow form of tliis is given. Long. 91 ju; lat. 

2 ^. 

II. Cromaglonn. 

1, PejVIUm maegaeitacexjm, Breb. in Balfs, Brit. Besm. 
p. 149, tab. 25. fig. 1. 

I. Kylemore; Eonndstone; Ballynabincb. — II. Carrantuo- 
hilL 

Yar. PUTVCTATITM, Balfs. (Brit. Besm. p. 149.) 

1. Lough Shannacloontippen. — II. Lough G-uitane. 

2. P. CXLINDEUS, BrSb. in Balfs, Brit. Besm. p. 150, tab. 25. 
fig. 3. 

I. Kylemore; Balljnahinch ; Bouiidstone ; Lough Shanna- 
cloontippen. 

3. P. EUEOPELLiTUM, Eoi/. (BertJisMre Besmids, Scot. Nat. 
April 1877.) 

Long. 40-45 ft ; lat. 10-12*5 ju. 

I. Kylemore, 

tt di. P. ExiGUUM, nov. sp. (PI. XIX. figs. 17, 18.) 

P. parvum, cylindricum, 3-6plo longius quam latius, medio 
fere distincte constrictum (nonnunquam non constrictum), api- 
cibus truncatis (nonnnnquam amplioribus) ; membrana delica- 
tissime granulata, granulis irregulariter dispositis, acliroa ; 
pyrenoidibus 2-3 in utroque semicellula in serie linear! ordinatis ; 
locello subapicali corpuscula mobilia inclndente. 

Long. 18*5-37 ft; lat. 6-8*5 /i. 

I. Kylemore. — 11. Cromaglonn. 

This species differs from P. margaritaceum^ Breb., and P. cylin- 
drus^ Breb., in its smaller size, in the smaller grannies which 
.are not arrangedj in longitudinal lines, and in its colourless 
membrane. It also differs from P. consgersum., Wittr. (Om Got- 
lands och Glands Sotvattens-Alger, p. 66) in its much smaller 
size, different form, <feo. 

5. P. seieosteiobatum:, Barh. (Ooohe^ Brit. Besm. p. 39; 
Turner, in Journ. Boy. Micr. Soc. 1885, p. 939, tab. 16. fig. 26.) 

Long. 130-160 /x; lat. 17-20 p. 

I. Ballynahineh ; Lough Aunierin ; Lough Shannacloontippen ; 
near Leenane; near Westport; Eonndstone. — II. Lough Gui- 
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tane ; Cioonee Loiigb j ^ Cromagloim,; CastietoTO,; Glengarrift*; 
CairaiituoMll ;,'8 111. S. of' .Eeiimare. ■■■'■■■■ 

6. P,TCYnr:\f maiTVB^ Brek- ’in Brit, I)esm» p. 1^)0, lab. 

25. %. 8. 

Long. 80-387 jjL ; lat. 20-82 p . ; lat. ad apic. 18-40 jit. 

I. Eear Westport ; Leteroeix Lough; Lough Creggaii ; near 
Oughterard; Lakes, Ciifdeii to Eoundstone ; Balljnahiiieh ; 
Eoundstone ; Derrjekre Lough Kylemore ; Oorid Lough ; 
Arderry Lough ; Lough Shannacloontippeu ; Lough Siiiiuliila ; 
Lough Auuierin. — II. Lough Gruitaiie ; Croomgloun ; Tore Mt. ; 
Lower Lake of Killarney ; Grlen Oaragh, near Lough Brin ; 
Carrantuohill ; Castletown; Glengarriff; Cloonee Lough; 8m. 
S. of Kenmare. 

tfVar. coysTiucTUM, nov. var. 

P. diametro O-Splo longius, apicihus truncatis, distincte sed 
late constrietum. 

Long. 353-405 jit ; lat. in centro 47-55 fi ; lat. max. 55-05 jx, 
I. Lakes, Ciifdeu to Eoundstone. 

7. P. TXTEBEXrmiM, Brih, in Balfs, Brit, Besm, p. 151, tab. 


I. Lough Auuierin ; Creggau Lough ; near Westport. 
tfYar. SECTUM, nov. Yar. 

Yar. apicihus repente truncatis ; membrana rufeseeiite. 

Long. 258 jx ; lat. max. 47 p ; lat. ad apic. 20-22 f.i, 

1. Near Westport. 

8, P. CLOSTEBIOIDIS, (Brit. Besvt. p. 152, tab. 34. 

%-4.) 

Long. 102-115 fx ; lat. 20-22 ju ; lat. apic. 9-11 fx, 

L Near Westport ; nearLeenane; Creggau Lough; Ballyna- 
hinch ; Derrvclare Lough ; Lough Auuieriu; near Oughterard ; 
Kylemore. — II. Carrautuohill ; Glen Caragh ; Castletown ; 
Adrigole. 

9. P. Nattcitla, Breh. (BahJi,.FL Alg, Mur op, hi. p. 121.) 
Long. 32-41 p ; lat. 10-15 p ; lat. apic. 6-7 p, 

I. Lough Sliannacloontippeu ; Ballynahinch ; Eoundstone ; 
Lough Aunierin ; Lakes east of Longh Bolin ; Kylemore ; Creg- 
gan Longh. — II. Lough Guitane; Muckross; Adrigole; Glen 
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Oaragh; Lower Lake of Kilkmey ; Cloonee Lougk ; Glengarriff; 
CarrantuoMll. ’ 

10. PEJfixrit Jeiweei, Jialfs. {Brit. Besm. p. 153 tab. 33. 
fig. 2.) 

I. Lakes near Eecess. 

11. P. OBIONGEM, Be Bary. {Ball. Bl. Emop. Ala iii 
p.ll9.) 

II. Carrantuohill. 

12. P. TaracATUM, Balfs. {Bnt. Besm. p. 152, tab. 26. fig. 5 ) 
Long. 42 y ; lat. 12-5 p. 

I. Hear Ougbterard; Mober Lough.— II. Carrantuohill; 

Glengarriff ; Lower Lake of Eillarney ; Castletown. 

Porma pukctata, West, {Additions Ereshw. Alg. W. Tories., 
in Naturalist, Aug. 1891, p. 245.) 

I. Clifden. 

13. P. POLTMOEEHTTM, Berty. {Bund, Besm, Sueo. p. 86 
tab. 5. fig. 10.) 

I. Clifden.“~II. Carrantuohill; 8 m. S. of Eenmare. 

tl4. P. AnELOCHOEDEPM, Elfv. {Anteclc. oni Einsha Besmi- 
dieer.). (PI. XIX. fig. 19.) 

Long. 45 y ; lat. 16'5 y. 

II. Cromagloun. 

15. P. Mooeeaitpm, Arch. {Oooke, Brit. Besm. p. 44.) 

Long. 20 y, lat. 7’5-8p; long, zygosp. 22’5/x; lat. zygosp. 
17‘5 yu ; crass, zygosp. 15 fi. 

I. Hear Oughterard.— 11. Carrantuohill. 

ttl6. P. STJBOCTAJsrauEAEE, uov. sp. (PI. XXIV. fig. 20.) 

P. minutum, circiter l|plo longius quam latius, oblongo- 
ellipticum, apicibus late rotundatis, membrana glabra et achroa ; 
zygosporse quadrate oblongseve angulis truneatis subretusisque, e 
vertice et e latere yisse ellipticae, membrana crassa et rufescente. 

Long. 14-16 fi ; lat. 10 y ; long, zygosp. 25-28 y ; lat. zygosp. 
20-25 y ; crass, zygosp. 18 ya. 

II. Lower Lake of Killarney. 

17. P. ctrcuEBiTDsruM:, Biss. {Jowrn. B,oy. Micr, Soc. 1884 
p. 197, tab. 5. fig. 7.) 
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', Iv ■■Lakes near'' Eecess; BalljnaWiiclu'—IL -Ca^stletown.: Car- 
raEtuoHIL 

tl8. Pexiu:m Cletei, L%nd> {DeBm- Suee. p. 86^ tab. 5. fig. 11.) 
Long. lOG /t ; lat. 45jii ; lat. isthm. 42 jLt- 
I. Eoundstoiie; IMljnabincli. 

19. P. MiKUTUM, Clem. [Doeidium miimtura, Balfs ; Penium 
minutixm, d, geauiBum, Smth, (Wonmd. Desm. Folon^ p. 5, 
tab. 5. fig. 11).] 

Porma asHtriKA. 

Long. 97-168 ju ; lat. ad bas. semiceil. 12*5-14 p , ; lat. ad apic. 
8*5-11 

1. ISTear "Westport ; Bailyimbinch; Kjlemoi*e; Eouiidstone ; 
Glendaloiigli ; near Oiighterard ; Lougbs Annierin and Sliin- 
dilla; Lakes near Eecess; near Leenane ; Nacoogarrow Lougb. 
— II. Croniagkmo ; Tore Mt.; CarrantuoMU ; Glen Caragli ; 
Sugar Loaf Mt. ; Adrigole; Glengarriff. 

Forma majoe, Lund, {Besm. Suee. p. 87.) [P. minut. c. 

major» Lund {Eacih, L e).] 

Long. 202-210 /x ; lat. prope bas. semicell. 12*5 /x; lat. prope 
apic. 9 p. 

I. BaliynaMncIi. 

fForma HiisroB, JSaa'A [P. minut. A minor, G. e.).] 

Long. 73 p ; lat. prope bas. semicelL 11- B p ; lat. prope apic. 
9^. 

n. Cromagloun. 

Tbe form noticed was not exactly cylindrical as in Raciborski's 
description, but somewhat tapering. 

Yar. GEACiLE, Wille, (Eff. fiU Kunds* om Worges Fershv* 
p. 51, tab. 2. fig. 33.) [P. minut. a. gracile, Wille {Eaeib, 
Z.c.).] 

Long. 130-160 p ; lat. prope bas. semicelL 10*5-12 p ; lat. 
prope apic. 10 /K 

I. Near Oughterard ; Bally nahincb. — II. Cromagloun. 

fYar. Ti-MiDUM, Wille (Z. c. f. 34). [P. minut./. tumiduni, 

Wille {Bacih. I, c.).] 

Long. 90-102 p ; lat. max. 17*5-20 p ; lat. isthm. 13-15 p ; kt. 
prope apic. 11-12*5 p, 

I. Ballynahinch. 
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tTar. ALPIKUM, [P. minut. e, It acih,{J^^ 

Desm, l^olon. p. 5).] 

Long. 125-170 /(; lat. prope bas. semieell. 12-5-14u; b 
prope apie. 8-10 p. 

I. Oorid Lough.— 11. Cromagloun. 


[P. (Doeidium ?) polonicum, Hacih. 


lat. 


fYar. POLOHICUM, 'tiol 

f. 12).] 

Long. 145-165 p; lat. prope bas. semicell. 12-5-15 u 
isthm. 10-11 p ; lat. prope apic. 5-6 p. 

II. Cromagloun. 

Ihe Irisli forms of tie last four varieties are all of somewiat 
larger dimensions than the originals. After examining a very 
large number of examples from near Cromagloun, I do not 
consider that polonicum, Baeib., is a distinct species, as forms 
were noticed connecting it with var. alpinvm, Baeib. 


ttVar. CEASSTO, nov. Tar. (PL ZX. fig. 1.) 

Var. diametro 4|plo longius, apices versus attenuata, lateribus 
subrectis, constrictione distincta sed levi. 

Long. 71-85 p plat, prope bas. semicell. 16-18 p; lat. isthm. 
13-14 p ; lat. prope apie. 12-5 p. 

I. Ballynahinch; Nacoogarrow Lough.— II. Adrigole- Car 
rantuohill. ’ 


ttVar. CEASSUM, nov. var., f. puitctata. (PI. XX. fig. 2.) 
Membrana distinete punctata. 

Long. 77 p ; lat. prope bas. semieell. 18 p; lat. ad apie. 13 u. 
I. BalljnaMnch. ■ ' 


ttYar. CBASSTJM, nov. var., f. iheiata. (PL XX. fig, 3.) 

E. diametro 8^-4plo longius ; semicellulis distinete inflatis. 
Long. 65-80^; lat. prope bas. semieell. 20-21 u; lat. prope 
apic. 13*5-15 fx, -»■ r 

This totally diflnrs from var. ttmidum, Wille, in its relativelv 
greater tliickness. 

I. Ballynabinch. 




ttYar. ranuLATUM, nov. yar. (PL XX. fig. 4 .) 

Var. semicellulis regulariter sed leve 5-undulatis utrobique. 
Long. 101 p ; lat. prope bas. semicell. 12-6 p ; lat. prope apie. 


II. Cromagloun. 
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IESriA¥l>.. 

• 1. CiiiiKBBOCTS'ns Bbemssomi, '[Penium Brebis- 

soxiiij Ealfs, 'Desm. p. 153, tab. 25. %. 6.] 

1. Moher Lougli ; Baliynaliincii ; Lough Shanuacioontippeu. — 
II. Lougli Gruitane ; Upper Lake of Kiilarriej ; Carraiituohill ; 
Sugar Loaf, Mt. . 

2. C. DfPLospojii, Lund. (Beam, Suee. p. 83, tab. 5. %. 7.) 

I. Arderry Lough ; Ballyaahinch ; Lough Shaunaeiooutippen ; 
Nacoogarrow Lough. — II. Cromaglouu. 

MAJOR, noY. subsp. (Fi. XX, jfig. 5.) 

G. permagna, diametro dupio loogior, medio uou coustrieta sed 
sixbplaua, utroque polo rotuudata ; a vertice visa eireularis ; 
membraua achroa, glabra. 

Long. 102 /i ; lat. 48 fi. 

1. Lakes, Ciifden to liouiidstone. 

3. C. CBASSA, JDe Barg. [Peiiium rupeatre, Mabh. IPL Buroj). 

Alg. iii.p. 120.] ■ . • ■■■-' "■ / 

Long. 22-29 g ; iat. 18-20 ju. 

I* Kyiemore ; Bally uahiuch. — II. Carrautuobill ; near Lough 
Brin. , 

fl. Mesomnium microooccum, [Palmogloea micro- 

cocca, Kuetz.^ 

Long. 12-15 /u; lat. 6‘5-8*5 ju. 

L Lakes, Ciifden to Eoundstone.- — II. 8 m. S. of Kenmare. 

2. M. CHLAMxnospoRUM, Be Bary. {Ooohe^ Brit. Besm. p. 47, 
tab. 18. %. 4.) (PL XXIY. fig. 8.) 

Long. 16-21 g ; lat. 8*5-10 /x ; diam. matur. zygosp. 16-25 
L Near "Westport. 

3. M. l)E-G-REyir, W. Turn. {Maturalist^ 1886, p. 34, tab. 1. 
fig. 1.) 

11. Castletown. 

ffUar. BEE YE, nov. Tar. (PI. XX. fig. 6.) 
llffic varietas multum brevior est quam forma typica. 

Long. 58 ju; lat. 21-22 /x. 

11. On dripping rocks with Am^\oridmm Mougeotii and other 
mosses, Tore Mt, 

1. Tetmemobus BEEBissomi, Balfi, {Brit. Bern. p. 145^ 
tab. 24. fig. 1.) 
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Long. 155-162 fx ; lat. 30-33 fx ; lat. istlim. 22-25 /x. 

I. ]^ear Westport; Annierin, Shindilla, Creggan, and Sbanna- 
cioontippen Loughs; Lakes near Eecess; near Oughterard 
Ballynahineli ; Roundstone ; Clifden. — II. Cromagloun ; Carran- 
tuohill ; Sugar Loaf Mt. ; Grlengarriff ; Lower Lake of Killarney : 
Castletown; Adrigole. 


Yar. MiKOE, Be Bary, 

Long. 57 jx; lat. 15 fx; lat. isthm. 11 fx. 

L JSTear Ought erard; Lakes near Eecess ; Clifden. — II. IS^ear 
Lough Erin. 


2. Tetmemoeus geakulatus, Balfs- (Brit. Besm. p. 146, 
tab. 24. fig. 3.) 

Long. 138-238 fx ; lat. 30-45 fxi lat. isthm. 25-40 fx, 

I. Jlear Westport ; Ballynahinch (cum zygosp.) ; Eoundstone; 
Athry, Creggan, Arderry, Aunierin, Oorid, Shannacloontippen, 
Shindilla, and Lerryelare Loughs ; Lakes E. of Lough Bofin ; 
Kylemore ; near Oughterard. — II. Tore Mt. ; Cromagloun ; 
Carrantuohill ; Loughs Cloonee and Gruitane ; Adrigole ; Glen- 
garriff; Upper and Lower Lakes of Killarney; Glen Caragh; 
Castletown ; near Lough Brin ; Sugar Loaf Mt. ; Clogerheen ; 
8 m. S. of Kenmare. 


tEorma mikoe, B^ord. (Alg. Sandvic. p. 10). 
Long. 95-100 fx ; lat. 21-23*5 fx, 

I. Ballynahinch. 


ttYar. ATTENXJATus, nov. var. (PI. XX. fig. 7.) 

Yar. apicibus attenuatis et subcon strictis. 

Long. 170-182 y ; lat. ad bas. semicell. 30 fx ; lat. isthm. 22- 
25 fx ; lat. ad apic. 15-17 fx ; lat. sub apic. 15 /x. 

I. Lough Aunierin ; near Oughterard ; Ballynahinch ; Lakes, 
Clifden to Eoundstone. — II. Lough Guitane; Castletown; 
Lower Lake of Killarney ; Tore Mt. 


3. T. LiEYis, Ealfs. (Brit, Besm. p. 147, tab. 24. fig. 2.) 

1. Ballynahinch; Kylemore; near Oughterard; Lakes east 
of Lough Bofin; Clifden. — II. Cromagloun; Carrantuohill; 
Adrigole ; near Lough Brin ; Glen Caragh ; Lower Lake of 
Killarney. 


ALGJB OF WEST' IBBItlHB.,: IBS' 

1. Spieomkia cokeensata, Brih m Balfs^ BriL Bmm* p* 179^ 
tab. 34 fig. 1. 

Long. 270 fL ; lat. 27' p* . ' . ; 

, I. Lukes, Clifden , to Boundstoxie near . Leenane ; near : 
Ougliterard.— IL Lougii Gnitane ; GlengarriffY Lake of 

Killarney ; Oloonee Lougli ; Castletown. 

tt2. S. BISPIEAEIS, UOV. sp. ■ { 'PL XX. fig. 8.) 

/§.?. fnsiformis, in gelatina matricale nidnlans, diametro fiplo 
longior, apicibus siibtrimcatisj massa cMorophylkcea in fasciis 
spiralibus gracilibus duobus, aiifractibus densis cireiter novem- 
Long* 86-100 p ; lat. max, 18-20 p ; lat. apie. 4-6 p» 

1. Near Westport. 

This species differs from 8. condenmta, Breb., ia Laving two 
shnder spirals and in its siibtrnncate ends. It is distinguished 
from ohiseura> Ealfs, in the definite number of spirals and in 
the widely clitFerent iiuinber of I’eTolutions. 

3. S. OBSCUiiA, Balfs* {Brit. Dem. p. 179, tab. 34. fig. 2.) 

'11. Hear Lough Brio.'', 

1. Mickasteetas mijceois'ata, Rahh. {M. Europ. Al^. iii. 
p. 187.) 

1. Kylemore. 

2. M. inis^ATiPiDA, Balfs. {Brit. Be^m. p. 77, tab. 10. fig. 3.) 
Long. 53-61 p ; lat. 57-65 p ; kt. isthm. 12*5-17 p. 

I. Ballynahiiich ; Lough Aunierin ; Greggan Lough ; Atlir^" 
Lough ; Moher Lough.— II. Adrigole, 

A form of this from Ballynahinch was oecasionallj met -with 
which had the basal lobes of each semicell distinctly and regularly 
tridentate. (PL XX, fig. 9.) 

3. M. EURCATA, Ag. Brit. Deem. p. 73, tab, 9, fig. 2.) 

Long. 160-170 ja; lat. 145-187 /u ; lat. isthm. 20-25^. 

I. Derryclare Lough ; Lakes, CMfden to Eoundstone ; Glen- 
dalough. ■■ 

4. M. OruX“MElite]S"sis, Bal/s. (Brit. Besm. p. 73, tab. 9. 

fig. 3.) 

Long. 117-120 p ; lat. 107-110 p; lat, isthm. 19 p. 

I. Creggan Lough ; Ballynahiuch ; Lakes near Eecess. 
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5. Mioeasteeias ameeicafa, Balfs in Brit. Besm, p. xix 
(errata et addenda), tab. 10- fig. 1. 

II. Oarrantuohill. 

6. M. eefticijeata, Brel. (Balfs, Brit, Besm. p. 70, tab. 7. 
fig. 1.) 

Long. 205-235 fi ; lat. 185-192 fj, ; lat. istlim. 31-40 
I. Near Leenane ; near Westport ; Derr jclare Lougb ; Creggaii 
Lougb ; Nacoogarrow Lougb ; Ballynabincb ; Lougli Aiinierin ; 
Kyleinore; near Ougbterardj Eoundstone; near Eecess. — II. 
Oarrantuohill ; Grlengarriff ; Castletown. 

7. M. EOTATA, Balfs. (Brit. Besm. p. 71, tab. 8. fig. 1.) 

Long. 220-240 /x ; lat. 195-220 ju ; lat. isthm. 35-40 fi. 

I. Near Westport ; near Oughterard ; Lakes, Clifden to 
Eoundstone ; Nacoogarrow Lougb ; Ballynabincb ; Kylemore ; 
Creggan Lougb; Lougb Aunierin. — 11. Cron) agloun ; Tore Mt. ; 
Sugar Loaf Mt. ; Grlen Caragb ; Glengarriff ; Castletown ; 
Clogerbeen. 

ttEorma geafflata. 

E, membrana irregulariter sparsimque sed distinctissime granu- 
lata. 

I. Lougb Aunierin. 

8. M. Thomasiafa, Arch. (Bahli. Alg. Bwrojp. 1868, p. 192.) 

II. Glen Caragb ; Clooiiee Lougb. 

ttEorma MAJOR. 

Long. 315 ju; lat. 285 fx ; lat. isthm. 38 g. 

I. Arderry Lough. 

The specimens ohseiwed only differed from the type in being 
about half as large again. 

The following dimensions show the relative breadth and length 
of specimens observed from various parts of the British Isles : — 
Arderry Lougb, Connemara lat. : long. = l : 1T05. 


Glen Shee, Perthshire „ =1 ; 1*266. 

Wrynose, Lake District „ =1 : 1-200. 


Mr. W. Archer’s original speci- 1 

mens from Ireland J ” ^ 

9. M. EADIOSA, Ag. {Balfs, Brit. Besm. p. 72, tab. 8. fig. 3.) 
Long. 150 fi ; lat. 130 fi ; lat. isthm. 30 /x. 

I. Derryclare Lough. 
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10. MiCBAi55TEEiAs PAPiLLiFEEA, JBrih, in Brit. Bemn. 

p. 72j tab. 0. 1. 

Long. 135-145 pL ; lat. 115-145 laL istlim. 15 p. 

I. Bailynaliiiich ; near Westport ; Creggan Lougli ; Derrjclai-e 
and Molier Loughs. — IL GlengarritIV Cioonee Lough ; Castle- 
town ; ■•Adrigoie. 

tVar. oiDABBAy Nord. inNord. et Wittr. Alg» no. 460* 

I. Balljnahinch. 

tVar. GLABRA, Word., ftforma inflata. (P!. XX. hg. 10.) 

Lorma semicellulis inilatione ad basin instructis. 

Long. 84 /i ; iat.=long. ; lat. isthm. 15 ja ; crass. 20 p. 

I. Ballyiialunch. 

11, M. TRUA?CATA, Bf^b. Iti Bcclfi, Brit. Desm. p. 75, tab. 8* 
hg. 4, tab. 10. fig. 5. 

Long. 100-110 p : lat. 90-108 p . ; lat. isthm. 20-27 p. 

I. Xear Westport ; Baliynabinch ; Kylemore; Creggan, Shiii- 
dilla, iirderry, Oorid, and Derry dare Loughs ; Eoundstone ; near 
Oiightei'ard ; Lough Aimieriii ; near Recess.^ — II. Cromagloun 
Muckross; Carrautuohill : Grlen Garagh ; Castletown ; near 
Lough Brin ; CHeiigarriif, 

tBorina granllata, Bacib. {Desm. Nov. 1889, p. 26.) 

I. Ballynahinch ; Athry Lough. 

tfEorma POTCTATA. 

Eorma membrana insigni ter punctata. 

Long. 50/4; lat.=long. ; lat. isthm. BO /4. 

I. Near Oughterard ; Nacoogarrow Lough. — II. Lough 
Guitane. 

12, M. GBEKATA, Br3. in Balfs^ Brit. Desm . . p. 75, tab. 7. 
fig. 2, tab. 10. fig. 4. 

I. Kylemore ; Lakes, Ciifden to Eoundstone. 

13. M. Jenkeiii, Balfs. {Brit. Desm. p. 76, tab. 11. fig. 1.) 

Long. 162-165 p ; lat. 105-117 p ; lat. isthm. 33 p, 

I. Kylemore. — IL CarrantuohilL 

Yar. SIMPLEX, West. (Fr. Wat. Alff. of W. Wales ^ in Journ. 

B. Micr. Soc. April 1890, p. 287, pi. vi. fig. 34.) [M. 

Lira. JOUBK. — BOTAKY, TOL. XXIX. M 
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Jenneri, £ Brasiliensis, (Besm, Brasil, p, 936, 

tab. 2. fig. 11).] 

Long. 150 ft; lat. 100 ju; lafc. istbm. 25ft. 

I. Balljnabinch. 

1. Euastrum VERiiucosuM, 'Ehrenh. (Ealfs, Brit. Besm. p. 79, 
tab. 11. fig. 2.) 

Long. 03-110 ft ; lat. 75-86 ft ; lat. istbm. 22 ft. 

I, Oreggan, Boy, Sbannacloontippen, and Derryclare Lougbs ; 
Lough Aunierin ; Lakes, Clifden to Eoundstone, and near 
Eecess ; near Westport ; Lakes E. of Lough Bofin. — II. Lough 
G-uitane; Glengarriff ; Cioonee Lough ; Muckross; Adrigole. 

tVar. COARCTATUM, Belp., forma. (PI. XX. fig. 11.) 

A form of this is figured which has the intermediate lobules of 
the semicells very short, with the subaj)ical sinus wider and 
shallower. 

Long. 90 ft ; lat. ad bas. semicell. 76 ft ; lat. pol. lob. 32*5 ft ; 
lat. isthm. 21 ft. 

1. Derryclare Lough. 

Compare with E. 'uerrucosum, Ehrnb., reduchm, Nord. (De 
Alg. et Char. i. p. 9, tab. 16. fig. 14). 

tVar. ALATUM, Wolle. (Besm. ZT.S. p. 101, tab. 26. fig. 4.) 
II. Cioonee Lough. 

2. E. OBLOKHUM, Balfs. (Brit. Besm. p. 80. tab. 12.) 

Long. 144-167 ft ; lat. 80-83 ft ; lat. isthm. 20-26 ft ; crass. 52 ft. 
I. Near Westport; Lakes, Clifden to Eoundstone, and E. of 

Lough Bofin; near Oughterard; Ballynahincb ; Derryclare 
Lough. — 11. Lough Guitane ; Cromagloun; TorcMt. ; Muckross; 
Glengarriff ; Castletown ; Carrantuohill ; Glen Caragh. 

3. E. CEASSUM, Eaetz. (Ealfs^ Brit. Besm. p. 81, tab. 11. 
fig. 3.) 

Long. 167-185 ft; lat. 87-97 ft ; lat. isthm. 24-27 ft. 

I. Ballynahinch ; Kylemore; Lough Aunierin; Oorid Lough; 
Arderry Lough ; near Oughterard. — II. Cromagloun ; Tore Mt. ; 
Muckross ; Carrantuohill ; Glen Caragh ; Sugar Loaf Mt. ; 
Glengarriff; Upper Lake of Killarney ; Castletown. 

tVar. SCEOBICTTLATTTM, Lund. (Besm. Suec. p. 18, tab. 2. 
fig. L) 

II. Cromagloun. 
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,'':'4, mm Amm^f Balfs,. {Brit, De$m. p^Sl, tab/ IS* 

fig. 1.) 

Long. 1.32-144 ju; lat. 70-77/4; lafc. iathm. 22-24 /j; crass. 

47-50 ft» 

I. Eo midst one ; Balljnaliincli ; Lough Aunierini ; Lough Shin- 
dilla. — II. Castletown ; CarrantuoMil. 

5. E. iiL'MKaosijjr, Balfs. (Brit* Besm. p. 82, tab. 13. fig. 2.) 

II. Lough Guitane; Carrantuohiil. 

6. E. VEXTBxcosuAr, Zund. (Besm. Suec, p. 18, tab. 2. fig. 2.) 
Long. 115 p j lat. 03 ^ ; lat, istlim. 28 p ; crass. 33 p. 

I. Balljnaliinch ; Kyleiuore ; Lakes near Eecess.— II. Car- 
rant uohiii. 

7. E, A.Ff i:n'E, Balfs. (Brit. Besm. p. 82, tab. 13. fig. 3.) 

I. INTear Westport; near Ougliterard; Lough Aunierin ; 
Ballynahiuch. — II. Castletown. 

8. E. ampullaceifm:, Balfk (Brit. Besm. p. 83, tab. 13. 
fig. 4.) 

Long. 110 fi ; lat. 58 p ; hit. isthm. 17*5 p. 

I. Kyiemore ; near Oughterai’d ; Eoimdstone ; Oorid Lough; 
Lakes, Clifclen to Eouiidstone. — II. Cromagloun; Tore Mt.; 
Glen Caragh ; Carrantuohiil ; Castletown ; 8 m. S. of Kemnare. 

9. E. I5SIGNE, Hass. (Bal/k, L e. p. 83, tab. 13. fig. 6.) 

II. Cromagloun ; Glen Caragh ; Tore Alt. 

10. E. DiBELTA, Bal^s. (Brit. Besm. p. 84, tab. 14. fig. 1.) 
Long. 130-195 p ; lat. 70-75 p ; lat. isthm. 16 p ; crass. 

42-45'p. 

I. iSlear Westport ; near Oughterard ; Loughs Aunierin, 
ISTacoogarrow, Shindilla, and Siiannacloontippen; Ballynahinch. — 

II. Cromagloun ; Longh Gnitane ; Tore Mt. ; Upper Lake of 
Kiilarney; Carrantuohiil; Adrigole ; Glen garriff ; Glen Caragh ; 
Castletown. 

11. E. cir]S’'EATirM, Jenner^ in Balfi, Brit. Besm. p. 90, tab. 32. 
fig.3. 

Long. 125 p; lat. 58 p; lat. isthm. 22 /x, 

I. Near Oughterard. — TI. Carrantuohiil. 

M.2 
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12. Ehastbxjm aksatfm, Uhrenh. {Balfs, Brii, JDesm. p. 85, 
tab. 14. fig. 2.) 

Long. 72-86 ^ ; lat. 32-42^; lat. istbm. 12-15 /x. 

I. AtlirjjDerryclare, Aunierin,and Sbannacloontippen Lougbs, 
Lakes, Clifden to Eoundstone; near Ougbterard; Clifden, 
Ballynabiiicli ; near "Westport; Kylemore. — II. Clogerbeen; 
Cromaglonn ; Longb Gruitane ; Grlen Caragb ; Castletown ; Sugar 
Loaf Mt. ; G-lengarriff; Upper and Lower Lakes of Killarney; 
near Lougb Brin ; 8 m. S. of Kenmare. 

13. E. ciRCULAEE, Sass. {Balfs^ 1. c. p. 85, tab. 13. fig. 5.) 

I. Kacoogarrow Lougk- — II. Lougb G-uitane ; Upper Lake of 
Killarney; Carrantuohill. 

14. E. siKTJOsrM, Lenorm. {Balfs^ Brit, Beam. p. 85.) 

Long. 56-57 /t; lat. 35 /x ; lat. istbm. 9-10 ju; crass. 21 /x. 

I. Ballynabincb ; Lougb Sbannacloontippen. — II. 8 m. S. of 
Kenmare. 

15. E. pectikathm, Breh. in Balfs, Brit. JDesm. p. 86, tab. 14. 
fig. 5. (PL XXIY. fig. 7). 

Long, 55-62 /X ; lat. 33-35 ju; lat. istbm. 10-12*5 /x ; crass. 
21-23 ju ; long. zyg. cum spin. 57 /x ; long. zyg. sine spin. 50 /x ; 
lat. zyg. cum spin. 46 /x ; lat. zyg. sine spin. 35 fx. 

I. Arderry, Atbry, Baheb, Sbindiila, Creggan, Derry dare, 
Aunierin, Sbannacloontippen, Boy and Kacoogarrow Lougbs ; 
Ballynabincb (cum zygosp.) ; Grlendalougb ; Kylemore; Lakes, 
Clifden to Eoundstone ; near Westport ; Eoundstone ; Lakes 
E. of Lougb Bofin. — II. Upper and Lower Lakes of Killarney ; 
near Lougb Brin ; Sugar Loaf Mt. • Glengarriff ; Tore Mt. ; 
Castletown ; Cromagloun ; Lougb G-uitane ; 8 m. S. of Kenmare. 

16. E. OEMMATTiM, Brel. {Balfs, Brit, JDesm, p. 87, tab. 14. 
fig. 4.) 

Long. 52-70 fx ; lat. 38-47 /x ; lat. istbm. 12-13 fx ; crass. 30 /x. 

I. Ballynabincb ; Creggan Lougb ; Aunierin and Molier 
Lougbs; near Westport. — II. G-lengarriff ; Castletown. 

17. E. EOSTEATHM, Balfs, {Brit, Besm, p. 88, tab. 14. fig. 6.) 

Long, 32-34 fx ; lat. 23-25 [x ; lat. istbm. 6-7*5 fx, 

1, Derryclare, Mober, and Sbannacloontippen Lougbs ; Eound- 
stone ; near Westport. — II. Sugar Loaf Mt. 
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18. Bfasteum elegans, Kuetz, ' (Malfi, Brit, Desm* p. 89, 
tab. 14 fig. 7.) Foma, PL XX. fig. 12. ; 

I. Arderrj, Nacoogarrow, Letereeo, Afcbry, Boy, Creggan, 
Derrjclare, Aunierin, Shannaciooiitippen, and Molier Loughs; 
Ballynahinch ; Clifdeii ; Griendalougli; near Oughterard; near 
Eecess ; Eoundstone ; near Westport ; Lakes E. of Lough Bcjfiu. 
—II. Loughs Gruitane aud Cioouee ; Cromagloun ; Muekross ; 
Tore Mt. ; Carrantuohill ; near Lough Brin ; Adrigole ; Castle- 
town ; Upper and Lower Lakes of Xillamey. 

Var. BiBEKTATA, Wae^, [? E. elegans, Kueiz,, |3. speci- 
OBuin, Boldt, (Dfism. Grmh p. 7, tab. 1. figs. 10 & 11).] 

I. Creggiui Lough; Lakes E. of Lough Bofin; near Ough- 
terard. 

tl9, E. BiCTTJBr, Boerg. {JDesm. Brasil, p. 939, tab. 3. fig. 19.) 
I. Oorid Lough ; Arderry Lough ; Lakes near Eeeess. — II. 
Glen Caragli ; Lough G uitane ; Castletown ; OarrantuohilL 

20. E. lOTEBiE, Lund^ {JDesm. Buec. p. 20, tab. 2. tig. 3.) 
Long. 50-60 /i ; 1 at. 30-82*5 p ; lat. isthm. 7*5-8 p , ; crass. 20 p. 
I. Athry, Aunierin and Derryclare Loughs ; Ballynahinch.— 
II. Castletown ; Qlengarriff. 

tt21. E. pyKAMLDATXJM, BOV. Sp. (PI. XX. fig. 13.) 

E. parvum, diametro siibduplo longius, profunde constrictum® 
sinu lineari extremo ampliato, sendceliula pyramido-truncata, 
lateribus concavis apicem versus, unduHs duabus levissirnis 
prope basin, subeinarginata apiee ; a vertice visa rhomboidese, 
angulis rotimdatis et lateribus convexis ; a latere visa trigono- 
pyramidata, lateribus concavis ; membrana lavis ; pyrenoidibus 
singulis. 

Long. 25-27 p; lat. ad has. semicelL 16-18 ft; lat. ad apie. 
9-10 ft ; iat. isthm. 3*5-4 ft ; crass. 12*5 ft. 

I. Ballynahinch; Kylemore ; Eouudstone- 
Compare with Gosmariim siibJohatmn Jkrdh. 

22. E. BIKALE, Balfs. (Brit. JDesm. p. 90, tab. 14, fig. 8.) 

I. Ballynahinch ; Greggan Lough ; Kylemore ; near Eecess ; 
Lough Shindilla ; Lough Aunierin ; Lough Shannacloontippen j 
near Oughterard ; near Westport, — II. Lough Guitane; Upper 



140 


ME. .W. WEST OK THE E.EESH.WATEE 


Lake of Killarney ; Carrantnohill ; Lower Lake of Killamej ; 
Mrigole; Cxien Caragk ; G-lengami*. 

Forina itisoE,. West, (Des7n. Ma-ine^ in Journal of Bot. 
:N’or.l8SS0 

I. Lakes, Clifden to Eoimdstone: BalljDaliiiicli ; EoundstoBe ; 
Athry Loiigli. 

tfEorma hiajSts. (PI. XX. fig. 14.) 

Forma sinu lato rectangulareque repeiite augiisto estremo 
leviter ampHato. 

Long. 11 : lat. 10-11 /i ; lat. isthm. 2*5-8 ju ; crass. 6 /x. 

I. Balljnahincli ; Lakes near Eecess. 

Var. ELOBATFM, (D^m. p. 28, tab. 2. fig, 7.) 

I. Ballyiiabmeh ; Derrjclare Lougb. 

Yar. iJrsuLAEE, Wittr, {O^n Gotl. ocJi 01. Sotr. p. 49, 
tab. 4. fig, 7.) 

IL Lower Lake of Killarney. 

tt^STJEELOBATTTM, nOV, Subsp. (PL XX. fig. 15.) 

E. parvnm, diametro l|pIo longins, profunde constrictum, 
sinu lineari extreme ampliato ; semicellulas trapezoidese, angulis 
inferioribus rectangularibus biundulatis, lateribus superioribus 
conrergentibus uniundulatis, late emarginatse aj^ice; a vertice 
visse undulato-rbomboidea ; a latere visss subrotundse, papilla 
mediana apiee iateribusque ; membrana glabra. 

Long. 26 /X ; lat. 18 ju ; lat. istlim. 5 fx ; crass. 12*5 /x. 

I, Lough. Aunierin. — II. Lough Gruitane. 

t^8. Euasteum ceassafoteatum, Boerg. {JDesm. Brasil. 
p. 942, tab, 8. fig. 25.) 

ttYar. OEis-ATiTM, nov. var. (PL XX. fig. 16.) 

Semieellulae grannlis sex medio (quinqne annulo circa gran- 
ulum centralem) et granulis sex intra ambitum. 

Long. 27 /x ; lat. 17*5 p ; lat. isthm, 4*5 /x ; crass. 14 /x. 

I. Ballynahincli. 

24. E. DEKTICULATUM, Qag. (Sur les Oonj. du Midi de la 
1884, p. 885.) 

Long. 17”2i*5 /x ; lat. 15-20 ft ; lat, fsthm. 4-6*5 ft j crass. 14 /x. 
I. Creggan Lough; near Eecess; near Westport; Moher, 
Boy, Aunierin, Shannacloontippen, and SbindiUa Loughs ; Grlen- 
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dalough; Ballynaliiiich ; Athrj Lough ; Lalces, Ciifdeu to 
Eouucistouey and E. of Lough Bofin.— II. Muckrojss ; Lough 
Guitane ; iidrigole ; Carrantuohill ; Upper Lake of Killarney; 
near Lough Brin; Glen Caragh; Clooiieo Lough; Glengarriff. 

tt'V'ar. OBANTOATUM, BOY. var. (PI. XX. fig. 17*) 

Semiceilula graiiulis tribiis (nec quinque) medio basin versus ; 
membraha gramilatiore ; angulis siiperioribus sine dentibua 
acutis. 

Long. 18 fii ; lat. 18 ft ; lat. isthm. 4 ft ; crass* Op. 

I. Ballynahinch. 

Eijabtbxim Tfr^^eeii, nov. sp. (PL XX. %, IS.) 

E, subparvimq diametro llplo iongius, profimde con- 
strictuin, sinu lineari extremo arnpliato ; semicelliihe trapezoidem 
quinquelobiB, lobo polar! imdulis parvis quatuor, angiiste iiieiso, 
spino diyergente ad angulos papilla, infra spinam, lobis lateral- 
ibiis trimcato-emarginatis ; membrana graniilata glabra medium 
versus, prqjectione mediana granulata ad apicein ; a vertice visie 
ellipticiB (projectione mediana conspecta) ; a latere visse tri- 
aiigulato-ovatse apiculatae. 

Long. 50 /i; lat. ad bas. semicell. ; lat. poll. lob. 23 /t ; 
lat. isthm. 0 ft ; crass. 20 fi, 

I. Berryclare Lough. 

E, sp. ad U. dentimlatum, Gay, aecedens,’^ Xordst. (Fr. Wat, 
Alg. of Xew Zeal, and Austr. p. 35, pL 3. fig. 11), is evidently 
a form of this species. 

Compare with JE, ahmptum, Nord. (Besm. Brasil, tab. 2. 
fig. 3), evolutum, Nord. (Nonnullse Algae Brasil, p. 21, tab. 2. 
lig. 7)- 

Named in honour of my able friend Mr. W. B. Turner, 
&c. 

tt20. E. scTTUM, nov. sp. (PI. XXIV. fig. 13.) 

.E* submediocre, tertia parte Iongius qnam latius, ambitu 
prof unde crenatum, truneato-elliptieum, prof nude constrictum, 
sinu lineari angusto extremo arnpliato ; semieelluhe serni- 
circulares, margine lateraH unoquoque 4-crenata (duobus in 
medio parvioribus), crenis granulatis, apice late inciso; a 
vertice visse elliptiese, infiatione mediana truncata ; a latere visiB 
quadrato-oblongse, infiatione truncata ad basin. 

Long. 42 ft ; lat. 31 p ; lat. isthm. 8’5 p ; crass. 18 p, 

II. Carrantuohill. 
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, Gompare with Cosmarimn numtim^ .Hord. {Besm. Spetsb. 
p. S3, tab. 7. %. 17). 

1. CosMAEiFM QFADEATFM, Bcilfi. (Brit. Besm. p. 92, tab. 15. 

fig. 1.) 

Long, 50-52 p; lat. 30p; lat. istbm. 12-13 p. 

1. 27ear Westport ; Lakes, Clifdeii to Eoniidstone ; Lougli 
Annieiin. — II. CarrantuoMll. 

2. C. PLiCATUM, Eeinsck, ftvar. Hiberis-icijm, nov. war. 

(PL XXI fig. 9.) 

Var. leviter constricta infra, apieibus coiivexis, membrana 
punctata. 

Long. 90 ft ; lat. 47 ft ; lat. isthin . 18 /t. 

II. Carrantuohill. 

3. 0. siKxrostfM, Xwwi, tvar. decedehs, Beinsck. (Word. 
JDesm. Arct. tab. 8. fig. 41.) 

II. Carrantuohill. 

t4. C. TATRiciJM, Bacih. (Be nonnid. Besm. Bolo7i. p. 22. tab. 1. 
fig. 12.) 

ttVar. spHiEBULiEEBEM, BOV. var. (PL XX. fig. 11.) 

Var. major quam forma ty pica ; semicellulae granulis 10 levibus 
(sed distinetis), cum 7 intra ambitum regulariter dispositis, tribus 
reliquis prope isthmum ; celluljB a latere conspectse distincte 
constrictge. 

Long. 45 ft; lat. ad has. semieell. 25 p ; lat. ad apie. 18*5 ft ; 
lat. isthm. 15 ft ; crass. 14 ft. 

I. Lough Shannacloontippen. 

In having the lateral view constricted it agrees with the var. 
novizeJaoidicum^ Nord. (Er. "Wat. Alg. of New Zeal, and Austr. 
p. 56, tab. 6. fig. 6), which is also larger than the type. 

5. C. Nymaotiahttm, Grun. in Ball. Fl.JEurop. Alg. iii. p. 166. 
I. Oorid Lough. — II. Glen Oaragh; Castletown; Lower Lake 

of Killarney. 

6. C. Hammebi, Beinscl. (C. homalodermum, Word.) 

Long. 50 ft ; lat. 35 ft ; lat. isthin. 13 ft. 

I. Creggan Lough; Berryclare Lough; Clifden; Lakes, 
Clifden to Eoundstone ; Lough Au^ierin ; NacoogarroW Lough ; 
Boy Lough. 








t7. CosMARiUM EDtTCTUM, in Bemniieer 

p. 198, tak 6. %. 8. 

tfVar. AxarsTATOM, hot. var* (Pi- SX. fig. 20.) 

^"ar. BUD OP, apieibuB angustioribas, eonstrietioiie profundiore ; 
meinbraiia delicatiHsima sed clistinete punctata. 

^iOng. 80 /< ; long, partis prodiidic 8*5-4 /i; lat. max. 21*5 ; 
lat. sub apic. 14 y ; lat. apic, 11-12*5 /u ; lat. istbm. 6*5. 
i. Baliynaliiiicli. 

The faintly undulate lateral margins of this Irish form are 
inter! nediate between the figs. 8 a md 8 b (Xordst. t r.). 

8. C. HoL:^.r^ENSE, Zmitf. [Bemi. 49, tab. 2. fig. 20.) 

1. Xear Oughterard. — Glen Caragh. 


0. C. Axcups, Jjiimk (Besm. Suec, p. 48, tab. 8. fig. 4.) 

1. Ballyiiahineli ; Lough Aimierin. 

10. C. in Balfs, Brif» Besin. 1 ^^ 9Q, tab. 82. 

tig. 6. 

Long. 87"42/^; lat. ad bas. semicell. 28*5-27*5 /i ; lat. ad 
upie. 7*5-8‘5 p ; lat. isthm. 7*5 y ; crass. 15-17*5 /x. 

I. Ballynahineh ; lioundstone ; near Eecess ; C'^reggan Lough ; 
Lough Auiiierin ; Boy, 8hindilia, and Xacoogarrow Loughs ; 
Lakes east of Lough Bofin ; near ’Westport ; Baheh Loughs ; 
Lett reeii Lough. — II. Glen Caragh; Adrigole. 

Forma ad var. concamm, Lagerh. (Contrib. a la FI. Alg. del 
Ecuador, ii, p. 16), accedens, lateribiis subeoncavis. 

J. Derry dare Lough. 


fVar, suBGBAJiTATUM:, Nord. {Alg. aq. dnle. Sandvic. p. 18, 
tab. 2. fig. 8.) 

Long. 24 /x; lat. 17 /x; lat. isthm. 6 /x. 

I. Derryclare Lough. 

II. 0. Ais'ersTATUM, Bord. {Besm. Arct p. 20.) [Euastrmn 
binale, Ilalfs, var. angiistatum, Wittr, {Goth och 01. Sotv. Alg, 
p. 50, tab. 4. fig. 8). — Euastrum polare, J^hord. {Besm. Spetab. p. 37, 
t. 7. f. 24).] 

II. Cioonee Lough." 

tl2. C. TRTLouuLATXJM, Beinscli. {Alg. Fh p. 116, tab. 9. fig. 0.) 

II. Cioonee Lough. 
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13. Gosmaeium taeioeatum, Lmd. {Desm. Suec. p. 41, 
fcab. 2. fig. 19.) 

Long. 82-34 /i ; lat. 18-20 /x ; lat. istTiin. 5-6 
I. Atliry Longli ; Ballynahinch. 
i’orma apice levissime retuso. 

Long. 29 /i ; lat. 16 fi ; lat. istlim. 5 p. 

I. Lakes, Clifden to Eoundstone. 

tl4. 0. oBsoiiETEM, (-d-lff. FI- p. HO, tab. 9. fig. 5.) 

II. Clogerbeen. 

tfTar. ANG-usTAxiTM, nov. var. (PI. XXIV. fig. 22.) ^ 

Var. longius qnam latum, semicellulse subeirculares, marf^nibus 
lateralibus subreetis, leviter productEe ad basin, apicibus ineras- 
satis. 

Long. 42'5/x ; lat. 34p ; lat. isthm. 11 
II. Carrantuohill. 

15. C. EACHXDEEitirir, Land. (Lesm. Suee. p. 39, tab. 2. 

fig. 15.) 

I. Lougb Aunierin. 

tl6. C. PEEroEATUM, Lund. (Lesm. Suec, p. 40, tab. 2. fig. 16.) 
Long. 60-75 p ; lat. 57-60 p ; lat. istbm. 26-32 p. 

I. Ballynabinch ; Lakes east of Lougb Bofin ; Deriyclare 
Lough ; Lakes, Clifden to Eoundstone. 

17. C. ciECtTLAEE, Seinsck. (A(y. FI. p. 108, tab. 10. fig. 2.) 
Long. 90 p ; lat. 75 p j lat. istbm. 25 p. 

I. Creggan Lougb. 

18. 0. PTEAitiDATTJM, Breb. in Bnlfs, Brit. Besm. p. 94, 
tab. 15. fig. 4. 

Long. 58-100 p ; lat. 45-62 p ; lat. istbm. 17-5-20 p. 

I. Near Westport; Ballynabinch; Athry Lougb; Lougb 
Sbindilla; near Eeeess; Eoundstone; Lakes, Clifdeu to Eound- 
stone; Ougbterard; Arderry Lougb ; Lougb Aunierm ; Creggan 
and Boy Loughs ; Naeoogarrow Lough.— II. Tore Mt. ; Lower 
Lake of Killaruey ; G-len Caragb ; Castletown ; Sugar Loaf 
Mt.; Glengarriff; Cloonee Lougb ; Adrigole. 

19. C. psExrDOPTEAMtDATUM, Blind. (Besw,, Suec. p. 41 ^ 
tab. 2. fig. 18.) 
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Long. 43“47 ; lat. 25-28 jn ; lat. istbo). 7-10 /i. 

L Athry Lougli ; Balljnaliiiich ; Hacoogarrow Lough ; Lakes, 
Clifcleii to lioiinclstone.'—ll. Miickross ; Glen Caragh; Gleii- 
garriff; Lower Lake of Kilkrnej ; Adrigole; CaiTaiituobill. 

ft, Forma KStTBRECTAXatrLAEIS. (PL XX. fig. 21 ,) 

Forma semieelliilis Bubrectangularibus ; a latere visis pjramido” 
oblongis. 

Long. 59 fjL ; lat. 30 fx ; kt. isthm. 10 /i. 

I. Derrvolare Lough. 

20. CosMAiutTM GALEEITFM, Mor(L {Btsm, J^rasH. 18()9, 
p. 209, tab. 3. fig. 20.) 

T. Creggan and Letereen Loughs. 

21. (\ xiTj DFLUM, De Mot. (J)esm. Ital. p. 42, tab. S. fig. 26.) 

I. Denyelare Lough; El\lemore; Lakes, Clifclen to Eouiid- 
stone. — Lough G uitane ; Sugar Loaf Mt. 

22. Cb I^BEI^B 02 s"ITInFLTnt, {Morrje^ JDestn. (1873), p. 16. 

tab. 1.' fig. 4.) 

II. Adrigole. 

t23. 0. Elftikgii, Bacih. {MonnwL JDesm, Polon. p. 27.) 
[G. hexagonum, Elfo, non Mord*2 

L Clifden. 

24. C. Fhaseoltjs, JBrSh* {Balfs^ Brit. JDesm. p. 106, tab. 32. 
fig. 5.) 

I. Xear Oughterard ; Eoundstone ; Creggan and Nacoogarrow 
Loughs ; Boy Lough ; near Eecess ; Lakes, Clifden to Eound- 
stone ; Bally nah inch ; Lough Aunierin. — II. Lough Guitane; 
Carrantuoliill ; Oloonee Lough ; Adrigole; Mallow. 

25. C. sckjh'Edesmus, Beip. (Besm. mihalj). p. 101, tab. 7. 
figs. 28-34.) 

I. Xear Westport; near Eecess; Creggan Lough; Berry- 
dare Lougli ; Nacoogarrow Lough; Lough Shannaeloontippen ; 
Boy and Oorid Loughs; Lakes east of Lough Bofiii. — II. Muck- 
ross; ^Idrigole; Upper Lake of Eillarney. 

ttForina B'racTATA. \ 

F. membrana .distiiicte punctata. . ' , 

L Derryciare Lough. . 
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96 CosMiEirK Grun. in BaM. Bl. Burop. 

Jg^m. p. 166. [C. gotlandicum, Wtttr. m Qotl. och 01. 

"t — L. SMndiUa, De.yda.e, ^and 

Sn Adngole; Castletown; 8 nu S. oi 

Keanmre. 

27. C. BiocuuAXTJM, Breb. in Balfs, Brit. Besm. p. 95, tab. 15. 

Near Eeeess; Creggan Lough; Eoundstone ; Ball^a- 
hmch.-II. Lower Lake of Killarney; near Lough Brm; Mai- 
low ; CaiTantuoliilL 

98. c. TIKCTUII, Balfs. {Brit. Besm. p. 95, tab. 32. fig. 1.) 
Long. 10-13 p; lat. 7-5-9 p; lat. isthm. 4-op; crass, op, 

BaUynahhich ? Lundstone (cum zygosp.) ; near Westport ; 
Clifden; Lough Shannacloontippen ; DerrycMre Lough ; Naeoo- 
earrow Lough.-Il. Upper and Lower Lakes of KiUamey, 
Adrigole; Cloonee Lough; near Lough Brm ; Glengarrifi ; 
Mallow. 

tt29. 0. strccisnii, nov. sp. (Ph XX. figs. 22, 23.) 

0. parvum, tamlongum quam latum, modice constrictum, smu 
aperti cum extremo angusto et brevi; semieellu^ elliptico- 
Txa-^on^e, apice late truncaLe (nonnunquam subeoncavo) a 
veiticevisse subeUipticffi, medio leviter subtumid^; a latere wisae 
circulares; membrana lavis et fere rufescens; pyrenoMihus 

"'“Ion''. 10-12-5 p ; lat. 11-12-5 p ; lat. isthm. 3-75-5 p ; crass. 6 p. 
T * CressEH ^jougb 5 Derryclare LoHgh. 

This species difters from (7. Eacib. (De nonn.Desm. 

Poloni/p. 27, tab.l. fig. 13), ^ its rufescent membrane, its 
Smaller size, its difterent sinus, its relatively greater lenph and 
rthe slight central swelHng of the verbal view It Mers 
from 0. pseudoUremmi,^^^^^,. (Siber. Chlor. tab. 5. fig. 6), in 
hTving the apex more truncate, in the less swollen middle of the 
end view, in the different sinus, as weU as,m its smaller size. 

30 [Sphterozosma pygmmum, EaM. 17. 

Burop. Mg. in. P- ISO-] («■ XX. fig. 24.) 
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Long. 12*5-15 /i; lat. 10-12*5 /ij. lat. isthm. 5 '|ia ; crass. 4*5- 
7*5 /i. cliam. zygosp. 12*5-15. jEi. 

I. Lougli Aunieriii (cum zygosp.). — II. Lough Guitaue (cum 
zygosp.) ; near Lougli Briu; Lower Lake of Killamey. 

31. Cos.\miiUM TiaT:N‘CATFnLFM, jBaM. (FL Etirop. Alg, iii. 
p. 105.) 

I, Mo her Lough. 

32. C. TEHUE, Arch. {Gmhe^ Brit Bemu p. 02.) (H, XX. 
fig. 25.) 

Long. 14-10 p ; lat. ,13*5-15*5 p ; : lat. istliiri. 3*5-*4*5 p ; crass. 
8*5 p ; cliani. zygo.sp. 22-23 p, ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Tills agrees well witli Archer’s description of the species ; it is 
about as long as broad and has a colourless membrane. 

1. Lakes east of Lougli Bofiu (cum zygosp.) ; Derryclare Lough 
(cum zygosp.). 

33. C. ExinuuM, Arch. {Bahh, FLFarop. Alp. iii. p. 104.) 

Long. 25-29 /a ; lat. 15-16 /z; lat, isthm. 3-4 p; crass. 10 p. 

I. Atliry Lough ; Lough Auuierin ; Lakes, Clifden to Euund- 
stone ; Lakes east of Lough Bofin ; Eallynaliinch ; Derryelare 
Lough. — II. Carraatiiohili ; Castletown. 

t34. C. IMP.RESSULIJM, Fife. [0. Meneghinii, Breb., f. Eeinschii, 
Istv. {Flap. Alp. Mov. Ilunp* p, 8). — C. Meneghinii, Breb.^ 
forma, Eeimch {Qontrih. Alp. et Fmp. p. 88, tab. 12. fig. 12<9f 
etb).] 

Long. 26-27 p ; lat. 17-18 p ; lat. isthm. 6-7 p. 

1. Ballynahiuch ; Baheh Loughs; Lakes near Eeeess; Boy 
Lough ; Moher Lough ; Derryelare Lough ; Nacoogarrow Lough ; 
Gieudalougli ; Shindiila Lough.— II. Lough Guitane. 

■ 35. 0. TE^USTUM, Arck in Fritch. Infim. ed. 1861, p. 732. 

I. Xear Westport ; near Oughterard ; Lakes, Clifden to 
Eouiidstone; Bally nah inch ; At hr j Lough; Arderry Lough. — 
II. Lough Guitane; Glen Caragh ; Lower Lake of Kiilarney. 

tForimi. MiHOB, Wille^ {Ferskv* Alp.f. Nov. Semi. p. 43.) 

Long, 21 p ; lat, 16 p ; lat. isthm. 6 p. 

I. Baheh Loughs. 

ttVar. HYPOHEXAOOFUM, HOY. var. (Pi. XXI. fig. 1.) 

SeinicellulsB truucato-pyramidatso, marginibus lateralibus in- 
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signite tricrenatis ; memlDrana distincte callosa ad apicem mcisu- 
arum parvarum et ad medium ; a latere vis® late ovat®. _ 
Long. 36-38 fx ; lat. ad bas. semicell. 28-25 [x ; lat. ad apic. 17 

- 18 ju; lat. isttm. 7-5-8-5/i; crass. 16/i. 

I. Ballynaliincli ; Attry Lougt. _ 

The Oosmarium wnustum, Arch. iuWolle’s Desm. TI. b. (p. 6 , 
pi. 16. fi". 37), may be referred to a less crenate form oi this 
variety. "^The thickeniug on the inside at the base of the notches 
makes this variety appear at first sight more deeply crenate than 

it really is. 


ttVar. HTEOHEXiSONiTM, nov. var., f. inceassata. (PI. 

XXIV.fig.23.) / . 

Porma subtrierenata, membrana forte incrassata inter undulas . 
Long. 25 ja ; hit. 20 ; lat. isthm. 5 p ; crass. 11 fx. 

I. Athry Lough. 


tt36. OOSMAEIUM rEEPTJSILlUM, nov. sp. (PI. XXI. fig. 2.) 

0. miuutum, paulo longius quarn latum, profundissime pon- 
strictum, sinu lineari angusto, extremo ampliato ; semicellul® 
subhexagon®, mar ginibus later alib us superioribus triundulat® 
(angulos includente), apice late truncat® et subconcav®; a 
vertice vis® elliptic® ; a latere vis® subquatot®, angulis rotund- 
atis ; membrana l®vis ; pyrenoidibus singulis. 

Long. 11 /X ; lat. 9-5 ja ; crass. 5 /x. 

1. Ballynahinch. 

Compare ■with G. Menegliinii, Br6b.,var. nanum, Wide (hers v. 
Alg. f. Nov. Semi. p. 43, tab. 13. fig. 37). 

37. 0. Mbneghinu, Breb. in Balfs, Brit. Desm. p. 96, tab. 16. 

°I. Moher Lough j near Recess ; Lough Auuieriu ; Derryclare 
and Nabineka Loughs; Lough Shindilla; Lakes east of Lough 
Bofin. — 11. Lough Guitane ; Cromagloun ; Upper and Lower 
Lakes of Killarney ; Carrautuohill ; Kenmare; Glengarriff; Glen 
Caragh; Cloonee Lough; Mallow; 8 m. S. of Kenmare. 

Eorma octangtoaeis, Wille. (FersJov. Alg. fran Nov. Semi. 
p. 43, tab. 12. fig. 35.) 

1. Oreggan Lough; Ballynahinch; near Westport; Lakes L. 
of Lough Bofin.— II. Upper and Lower Lakes of Killarney ; 
Cloonee Lough ; Mallow, 
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tVar. NAN^A, Wille. (Fer$hv, Alg.fr m Nov. Semi. tab. 13, 
fig. 37.) 

II. Cromagloun. 

tVar. WoLiiFui, Lagerlt. {JOesmid. am Bengal, p. 8,) [0. 

Menegbinii, Wolle {JDesjn. TT. S. tdh. 16. fig, 7, sinistra, 
superior).] (PL XXIV. fig. 18.) 

Long. 15-17*5^; lat. 11-13 ju; lat. isthm. 3-4*5 /i. 

I. Bouadstone. — -II. Gromagloun ; Upper Lake of Killarnej ; 
Oarrantnobili. 

fSS. OosMARiuM rEOMii!?'trLUM, Eacih. {Nonn. Besm. Bohn. 
p. 23, tab. 2. fig. 7.) ■ 

II. GrIenCaragb. 

t39. 0. coifOii^JsruM, Eemsch^ var. l®ye, Wille. {Bidrag til 
Kunds. om Borges FersJcv. Alg. p. 30, tab. 1. fig. 12.) 

Long. 10-11 fi\ lat. 7*5-8 yu ; lat. istbm. 2-3 /u ; crass. 4-5 g. 

I. Uerryclare Lougb j Ballynabincb ; Lakes E. of Lougb 
Bofia.— 11. .Adrigole. 

40. C. OBLIQUUM, Nord. {Norges Besm. p. 23, tab. 1. fig. 8.) 

I. Creggan Lougb; Lakes E. of Lougb Bofin. — II. Carran- 
tuobill. 

ttVar. TEiGONUM, nov.var. (PI. XXIV. fig. 15.) 
Semicellulae a vertice vis^ trigonae, lateribus suberectis. 

Long. 17*5 /i; lat. 14 /i ; lat. istbm. 7*5 g. 

II. Carrantuohill. 

41. 0. Begnesii, Eeinsch. (Alg. IPl. p. 112, tab. 7. fig. 8.) 
Long. 13*5-14 /X ; lat. 12-13*5 ; lat. istbrr. 4*5-6 //. 

1. Near Westport; Bally nabincb; Atbry Lougb; Bound- 
stone; Clifden ; Lougb Sbannaeloontippen.— II. Upper Lake of 
Killarney ; Carrantuobill ; near Lough Brin ; Adrigole ; Oloonee 
Lougb. 

ttVar. TRirxjM, noT. var. (PL XXL fig. 3.) 

Hgec forma ty pica differ t absentia dentium parvorum. 

Long. 12*5 g ; lat. 12 g ; lat. istbm. 6 g ; crass. 6 g. 

I. Creggan Lougb ; Kylemore. 

42. 0. iiVBiiTMATTJM, Nord. in Wittr. et Bord. Alg. Exsic. 
no. 977. 

Pyrenoidibus singulis. 
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1-16 /x ; lat. iathm. 5 /i. 
ntippen ; near Kecess ; Ballynabinch ; 
gMerard; near Westport; Lakes, Clif- 
iggan Lough; Derryclare Lough ; Lakes 
Nabincka and Nacoogarrow ILoughs; 
^h; Letereen Lough ; Baheh Loughs ; 
^hindilla.— II. Lough Gruitane ; Upper 
:illarneT; Kenmare; Adrigole; Oloonee 


Moher Lough; near ( 
den to Eoundstone ; C 
east of Lough Bofiu 
Eoundstone ; Boy Lc 
Glendalough; Lough 
and Lower Labes of 
Lough. 

tt43. OoSMAEITJM-SUBDANICUM, UOV. sp. ng. 

0 parvum, circiter tarn longum quam latum, mcisura mediana 
profunda hneari (extreme ampliata); semicellul* subtrapemea, 
lateribus subconvexis binis papillis brevissinus emarginatis in 
struct®, in apice truncate quinque crems levissimis pr®dit® ; a 
verticevis® elliptic®, medio leviter subtumid®; a latere vis® sub- 
circulares ; membrana l®vis ; pyrenoidibus singulis. 

Long. 17-5 ic; lat. ad bas. semicell. 14 ; lat. ad apic.ll^; 

lat. istbm. 4 fi ; crass. 8*5 ft. 

C. «»«, Boerg. (Bidr.g til Bornkotas 
De.midi,-rlo», p. U5, tak. 6. %• 6), but the .det d.I.r .n n. 
having such a large subapical notch as well as in the lack of 
Lilies. It is also similar to 0. hipunctatum, Boerg. (Desm, 
Brasil, p. 945, tab. 4. fig. 33), in outline, but differs in its margin 

x^ssmoL membrane, and in its faint monosubpapillate central 
protuberance. 

44. 0. CEENACTM, Balfi. {Brit. Desm. p. 96, tab. 15. fig. 70 

1 Oorid Lough.— II. Lough Guitane ; Carrantuohill ; Glei 
narairh; Castletown; near Lough Brin; Cloonee Lough; 8m 
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tt46. Oos^iaeittm: FxtttaiiEIi, nov. sp. (PL XXI. fig. 5.) 

(7. raediocre, diametro circiter l|-pIo longius, modice con- 
strictiim, simi sublineari et introrsum ampliato ; semicellulae 
subsemiorbiculares, angulis inferioribus subrectangularibus in 
ambitu (10) undulatge, grannlis 4 intra utrnmque marginein 
lateralem (lino sub utraque duarum inferiorum nndularum et 
duobus sub undula terfcia de basi), et 4 ad apicein (uno utroque 
parro sinui, quarto infra granulum centralem); a vertice vissB 
subelliptic8B, polis truncatis leviter tetraundulatis, medio in- 
flatfe; a latere visie quadrato-ovales, apice tetraundulatse, inflataB 
versus basin ; istlimus a vertice visse oblongo-truncatus ; mem- 
braua dense et minute punctata, medio Isevi et incrassato ; pyre- 
noidibus binis. 

Long. 45 jj. ; lat, 32 fx ; istbm. 16 X 11 /t ; crass. 23 ju. 

I. Ballynabinch ; Atbry Lough ; Clifden. 

This can be compared with its nearest ally C. subw^idulatum^ 
Wille (Bg. til Kunds. om Xorges Ferskv. Alg. p. 27, tab. 1. 
fig. 9), 

Xamed after my botanical companion in these and many other 
tours, Wm. Xut tall. 

47. G. xjKBiJLATirM, (Aim. de CarUlad, 1839, p. 243, 

tab. 5. fig. 26 ; Balfs, Brit, Besm. p. 97, tab. 15. fig. 8.) 

L Xear Westport; Oreggan Lough : Lough Aunierin; Lakes, 
Clifden to Eoundstone.- — II. Carrantuohill. 

ttVar. WoLLEi, no v. var. [0. undulatura, Got da., var. cren- 
ulatum, Wolle (Besm, XT, S. p. 67, tab. 16. figs. 10, 19, 
20), non Wittr. (Anteckn, om Bhand, Besm, 1869, p. 11).] 

I. Xear Oughterard. 

48. 0. MOJS-OMAziTM, (Besm, Bwec. tdib, 3. f. 11.) 

Yar. POLTiiAzirM:, Nord, (B^dl Norges Besm, p. 14, tab. 1. 
fig. 3.) 

Long. 37*5 g , ; lat. 33-34 g ; lat. isthm. 10-12 jx ; crass. 20 g, 

I, Baliynahinch ; Lough Aunierin. 

49. 0. TETEAOPHTHALMTJM, Breb, in Ealfs^ Brit, Besm. p. 98, 
tab. 17. fig. 11, tab. 33. fig. 8. 

Long. 103-111 ji ; lat. 72-77>) lat. isthm. 18-23 g ; crass. 48 fx, 

I. Oreggan Lough ; Lough Aunierin ; Lough Shannacloon- 
tippen ; Arderry Lough ; Athry Lough ; Derryclare Lough ; 

LINIf. JOUBlsr. — BOTANY, VOL. XXTX. N 
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; Lakes, Ciifden to Eoimdstone ; Ballynahineli.— 

K6BiiiEr6 5 liowcr liQjlsG of Killt^rnoy. 

mWLTX, WittT. (Gotl.och 01. Stov. Alg.'p. ^Q.') 
aophtlialmum, Brih., forma, Lund (Besm. 8uec. 


near W est- 
—II. Longb 


1. Ballynahmcli ; Creggan I 
port ; Nacoogarrow Lougli 
Guitane ; Glengarrifi. 

50. CosMAiuTO Beebissonii, Menegh. (Balfs, Brit. Besm. 

p. 100, tab. 16. fig. 3.) ^ 1 , j T> 

^ I. Balivnahiacb; Lougb A-unierin ; near Oughterard ; Derry- 
clare Lougb; Eonndstone; Oorid Lough ; near Eecess ; Bacoo- 
ga" ow Lou;b.-II. Lougb Guitane; Glengarriff; Upper and 
Lower Lakes of Killarney. 

ttBorma eeosa. (PL XXI. fig. 6.) 
p dorso subglabrato et subtruncato. 

Long. 95 p ; lat. 70 p ; lat. istbm. 25 p ; crass. 47-5 p. 

I. Derryclare Lougln— H- Lougb Guitane ; Glengaxriff, 

Carrantuoliill. 

51. C. comvmsvu, BaJfs. {Brit. Besm. p. 101, tab. 16, 
fig. 4.) 

I. Creggan Lougli 5 Koundstoiie ; LakcS; 
stone. — ^II. Adrigole. 

ttVar. sPBiioTUifDAOTM, nov. var. (PI. XXI. fig. 7.) 

Var. angulis superioribus semicelhxlarum rotundatioribus quam 

in var. rotundato, Wittr. (Anteck. Skand. Desm. p. 13, fig. 4) ; 

grauulis numerosioribus in series borizoutales (cireiter 12), m 
series verticales (cireiter 21) ordinatis. 

Long. 84 p ; lat. 82 p ; lat. istbm. 80 p ; crass. 42 p. 

II. Cromagloun. 

52. 0. MAEaAEmi’BKPM, Menegh. {Balfs, Brtt. Besm. p. 100, 
tab. 16. fig. 2.) 

T Westport; Boy Lougb.-II. Clogerbeen; Glengar- 


Ciifden to Eonnd« 
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Aunierin ; ShaiiBacloontippen and Derrjclare Louglis ; near 
"Westporfe.— II. Lough Gruitane ; GrlengarrhF; near Lough Brin ; 
Oarrantuoliill ; Keamare; Adrigole. 

tVar. nepheoideitm:, Wifir. (Om Qoil. ocTi 01. Sotvatt. 
p.57.) 

I. Lakes E. of Lough Bofin. 

54. CosMAEitTM EEifiPOEMEj AreJi. [C. tnargaritiferum, 
Menegl., /3. reniforme, Balfs, Brit. JDesm. p. 100, tab. 16. fig. 2 a.] 
Long. 57 ; lat. 44 g ; lat. isthm. 16 p. 

I. Creggan Lough; near Westport; Ballynahinch ; Lough 
Aunierin ; Lakes near Eecess and E. of Lough Bofin ; Derry- 
clare Lough ; JSTacoogarrow Lough.— 11. Lough Guitane ; Ken- 
mare; Oloonee Lough^ Oarrantuoliill; 8 m. 8. of Kenmare. 

tt55. C. SEHESEOiDEtrir, noT. sp. (PI. XXT. fig. 8.) 

0. mediocre, diainetro l|plo longius, profunde constrictuin, 
sinu angusco iutrorsum fere ampliato ; semicellulse late ovales 
et subeomplanatse ad basin ; granulis magnis in quincuncem 
ordinatis (cireiter 11 obliquis seriebus} ; a vertice conspectae 
ellipticae ; a latere visae subrotundae ; pyrenoidibus biiiis. 

Long. 63 fj . ; lat. 38 ft ; lat. isthm. 10-14 g ; crass. 27 g. 

1. Arderry Lough.— II. Cromagloun; Glen Carar.h; Castle- 
town. ° 

^Compare with 0. logiense, Biss., and Q, margaritiferum, 

58. C. XOGIEK-SE, Biss. {Joum. Bog. Mier. Soc. 1884, p, 194, 
tab. 5. fig. 4.) 

I. Eoundstone.— II. Cloonee Lough ; Carrantuohill ; Castle- 
town. 

57. 0. EOTCttoatum, Breh. iMrd. Besm. Spetsb. p. 26 
tab. 6. fig. 1.) jr if , 

I Hear Westport; Eoundstone; Lakes near Eeeess; Lakes 
Uifden to Eoundstone; Derryelare Lough ; Ballynahinch ; 
KacoogarrowLough.-II. Lower Lake of Killarney ; Carrantuo- 

{Besm. Brasil, p, 945, tab. 4. 
fig. 33.) ^ 

1. ITear "Westport. 
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t59. COSMAE10M SUBPOTCXTOATUM, Nori. (Fr. Wat. Alg. of 
New Zeal. # Austr. p. 47, tab. 5. fig. 8.) 

I. Near Westport. 

ttVar. Boeegesenii, nov. var. [0. subpuiictulatum, 
Word., forma, Boerg. {Bidrag til Bornli. Besmidie-Flora, 
p. 144, tab. 6. fig. 4).] (PJ. XXI. fig. 9.) .... 

A forma typica difiert granulis validioribus, iis (carciter 8) ad 
medium submaioribus, seriebus iransversis duabus, apicibus 
distincte sed minute grauulatis. 

Long. 29 ju ; lat. 28 /t ; lat. istbm . 9 p. 

I. Lakes, Clifden to Eoundstone ; Ballyuahinch. 

t60. 0. h.WELisx, Boldt. {Slier. Glilor. Taf. 5. fig. 15.) 
ttPorma coMPEEssA. (PI. XXI. fig' 10.) 

Porma parvior relative latior quam forma typica, seriebus 
trausversis granuloriim validioribus et propioribus basi semi- 
cellularum. 

Long. 42 p ; lat. 37 p; lat. istbm. 16 p. 

I. Lakes, Clifden to Eoundstone. 

61. 0. Bnxrin, Wille. {Bidrag til Kundslc. omNorg. Ferskv. 

p. 25, tab. 1. fig. 7.) 1 T 1 

I. Atbry Lough ; Glendalough ; Letereen Lough ; Lough 
Aunierin.— 11. Lough G-uitane; near Lough Brin; Oloonee 
Lough; Adrigole. 

tt62. 0. srNTHiiiBOMENUM, nov. sp. (PI. XXI. fig. 11.) 

a. perpusillum, circiter tarn longum quam latum, leviter con- 
strictum, sinu lato et obtuso ; semicellulse elliptic® et com- 
press®, granulis parvis exilibus decern circiter iu ambitu ; a 
vertice vis® elliptic®; a latere vis® subcirculares ; membrana 
leviter et sparsim subgranulata ; pyrenoidibus binis. 

Long. 12-12-5 u ; lat. 11-12-5 p ; lat. isthm. 8-9 p ; crass. 

6"8 

I. Ballynahincli. 

This is much smaller than oTthostichu^i, Ijund, var. 
^umilum^ Jjvaidi (Desm. Suec. p* 2. fig. 10), which it 

somewhat resembles ; but differs in the longitudinally com- 
pressed cells and in its much broader isthmus as weU as in its 
linate pyrenoids, and much faiuter granules, and other characters. 
It is distinct from O. spTialerosticlium, Nord. (Xord. et Wittr. 
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Desm. et CEdog. in Tyrol, p. 29, tab* 12. flg. 8), md. Oosma7'ium 
hrasiliense, E'ord. (Pr. Wat. Alg. of New Zeal, and Austr. 
p. 51), in its very different sinus, apex, and other characters. 

63. CosMAEiiTM OETHOSTiCHUM, Idcnd. (Bem. Suec. ^.24i, 
tab. 2. fig. 9.) 

I. Ballynahinch.—IL G-lengarriff. 

64. C. BOTMJTm, Mene^Ii, (Malfs, Brit. Besm, p. 99, tab. 16. 

fig-i.) 

I. Near Westport; Lough Shiiidilla ; Nabincka and Creggan 
Loughs ; Lakes E. of Lough Bofin. — II. Lower Lake of 
Killarney ; Lough Gruitane ; Mallow ; 8 m. S. of Kenmare ; 
G-lengarriff, 

ttVar. MEUiOLiEVE, nov. var. (PL XXI. fig. 12.) 
Semicellulse apice subtruncato subretuso glabrato, granulis 
concentrice et radiate dispositis, medium versus parvioribus, ad 
medium glabrse ; a vertiee visae ellipticas, lateribus compressis ; a 
latere visse oblongo-ellipticse, lateribus subrectis ; pyrenoidibus 
binisi 

Long. 65-70 fx ; lat. 55-59 ; lat. isthm. 15 ju ; crass. 25-27 ju, 

I. Lakes, Olifden to Boundstone; near Westport; Nacoo- 
garrow Lough. — II. Clogerheen. 

65. C. EBOEACENSE, West, {Freshwater Algm N, Yorks., 
Journ. Bot. Oct. 1889, tab. 291. fig. 1.) 

II. Cloonee Lough ; Kenmare. 

66. 0. TuEPiifii, Bril., var. Lutoeluii, Grutw. [0. Turpinii, 
Breb., forma, Bund {Besm. Suee. p. 29).] 

Long. 50-63 fi ; lat. 45-62 fx ; lat. isthm. 19-21 ji ; crass. 
28-83/4. 

I. Near Westport.- — II. Lower Lake of Killarney. 

t67. C. EOEMTTLOSirM, B^off. in Nord. Besm, f ran Bornholm, 
p. 194, tab. 6. figs. 6-7.^ ^ 

I. Lough Aunierin.— 11. Cloonee Lough. 

68. C. PE,aBMOESTJM, Brel. in Priteh Infus, ed. 1861, p. 733, 

I, Near Westport; Lakes, Clifden to Koundstone. 
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69 . OosMAEitTM Beoomei, TTiw. in Balfs, Brit. Besm. p. 103, 
talb. 16. fig. 6, tab. 33. fig. 7. 

I. bTear Westport. 

70. C. coiwtJSTTM, Coole, var. eegeeaeees, Nord. {Br. Wat. 
Ala. of New Zeal, dr Austr. p. 47, tab. 5. fig. 6.) 

i. Lakes near Eecess ; Arderry Lougb; Lakes, Clifden to 
Eoundstone; Lerryelare Longb; Lough Aunierin ; Creggan 
Lough; Oorid Lough; Lakes east of Lough Bofin; Nacoo- 
garrow Lough ; Boy Lough.— 11. Muekross ; Upper Lake of 
Killamey ; G-len Caragh ; Glengarriff. 

(Ph 1^-) 

G. mediocre, diametro quarto parte longius, profunde eon- 
strictum, sinu lineari extremo ampliato; semicellulse breviter 
subpyramidatffi, late truncate ad apicem, angulis inferioribus et 
superioribus rotundatis, granulis magnis subconcentrice^ ordinatis 
(nudse ad apicem) ; a vertice vis® elliptic£6 ; a latere vises circu- 
lates, aranulis in. circiter 6 seriebus transversis longitudinali- 
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73. CosMAEiUM cxlii^oeicum:, Balfs. (Annals of Bat Eist. 
vol.xiv.p. 392, tab. 11.%. 1; Brit Besm, p. 1D6V tab. 17. %, 4.) 

I. Atbrj Lougb. 

74. 0. ArarEATUM, Be Bary, [Bjsphinctium annolatumj 
Neag. (Bin^. Alg. p. 110, tab. 6. fig. F).] 

Long. 44*5 jn ; lat. max. 16 ; lat. ad apie. 14 ju. 

I. jSTacoogarrow Lough.— II. Carrantuohill ; Adrigole. 

t75. C. SUBCOSTATIJM, JSForcl ( Witfr. et JSFord. Besin, et CEdog. 
in Tyrol^ p. 37, tab. 12. fig. 13.) 

I. Berryclare Lough. — II. Lower Lake of Killarney. 

t76. C. SXJBPEOTXIMIDTTM, Eord, (Wittr. et Nor cl Bes}n. et 
(Edog. in Tgrol^ p. 38, tab. 12. fig. 14.) 

Forma. (PL XXIY. fig. 21.) 

Long. 32 fx; lat. 25 lat. apie, 14 /x ; lat. isthm. 8*5 g. 

I. Lakes, Clifden to Eoundstone. 

77. 0. Boeckii, Wille. (Bidrag til KundsJc. om Norges 
'Eershn, p. 28, tab. 1. fig. 10.) 

I. Ballynahinch ; Lough Aunierin; Xacoogarrow, Xabincka, 
and Shindilla Loughs ; Berryclare Lough. — II. Carrantuo- 
hill; Adrigole; Kenmare; Mallow. 

tt'^^jBiPAPiLLATTJM, nov. subsp. (PI. XXL fig. 14.) . 

G. mediocre, paulo longius quam latum, prof unde consfcrictum, 
sinu angusto et . linear! ; semicellulse semicircularo-trapezicge, 
dorse truncatse et tetraundulatas, granulis circiter quinque ad 
marginem lateralem unumquemque, granulorum seriebus duobus 
intra marginem; series exterior granulis 13, series interior 
interrupta granulis 7, in medio cum papillis binis longitudinaliter 
dispositis ; a vertice visse ellipticse, papillam medianara unam 
ostendens ; a latere visse subcirculares, utrobique papillis binis. 

Long. 34 \i ; lat. 28 g', lat. isthm. 9p ; crass. 17 ix. 

I. Oreggan Lough. 

78. C. SPHAEEEOSTTCHUM, et Wittr. Beam. 

Bat p. 28, tab. 12. fig. 3 ; Coohe^ Brit. Beam, p. Ill, tab. 42, 

fig. 6. 

I. Kylemore; Lakes east of Lough Bofin; Berryclare and 
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Nacoogarrow Lougts.-II. Loughs GuUane and Cloonee ; 

Lower Lake of Kmainey ; Carrantuohill ; aiengamfi. 

79. CosMABiTTTM CfELAUM, Salfs- (Brit- Desm. p. 103, tab. 17. 

^^Long. 40-45 /t ; lat. 36-37 ; lat. isthm. 12-13 1 >.. 

I. Near Westport ; Kylemore ; G-lendalougb ; Nacoogarrow 
Lough.— II. Carrantuohill ; Upper and Lower Lakes of Eil- 
larney; Glengarriff; Castletown; 8 m. S. of Kenmare. 

80. C. OEiTATtrM, jRalfs, in Annals of Nat. Sist, vol. xiv. 
p. 392, tab. 11. fig. 3 : Brit. Desm. p. 104, tab. 16. fig. 7. 

I. Ballynahinch ; Athry Lough ; Eoundstone ; Lough Au- 
nierin • Lough Shannacloontippen ; near Westport Lakes 
east of Lough Bofin; Derryclare Lough.-n. Muckross ; Upper 
Lake of Killarney ; Lough Guitane ; Adrigole. 

81. C. Ejemmahhi, TUiZZe. (FersJcv. Alg. fr. Nov. Semi. 
p. 42, tab. 12. fig. 31.) 

II. Near Lougb Brin. 

tVar. OEKATHM, Wille, (X. c, p. 42, tab. 12. fig. 32.) 
Forma granulis in series 4 verticales dispositis. 

L Atbry Longb. 

82. C. coMMissTOALE, JBreh., tvar. cbasshm, JSFord. {Desm. 
DTCtsil* tab. 3. fig. 19.) 

11 . Cromagloun ; G-len Caragb. 

Agreeing exactly witb Nordstedt’s figure, witb tbe exception 
that tbe aperture of tbe sinus is closed. 

83. C. QTTiiTABixJM, Lund. {Desm, Suec, p. 28, tab. 2. fig. 14.) 
I. Ballynabincb.— II. Kenmare ; near Lougb Brin. 

84. C. QUADEiEAEiiTM, Dund, {Desm* Suec. p. 32, tab. 3. 
fig. 12.) 

'Long. 47*5-57*5 iu; lat. 34-38 /x ; lat. istbm. 10-12*5 ; 

crass. 20 ju. 

I. Kylemore.— II. Castletown; Carrantuobill ; Adrigole. 

Forma hexa.sticha, Nord. {Dr. Wat. Alg. of New Zeal. 
^ Austr. p. 49). [C. bexasticbum, Lund {Desm, Suec, 

p. 33, tab. 3. fig. 13).] 

1. Ballynabincb.— II. Adrigole. 
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t85. COSMARIXJM EADIOSTTM, WoUe, (Desm. 27. S. p. 90, tab. 19. 
figs. 21,22.) 

Long. 55 ju; lat. 45/^; lat. isthm. 12 

I. Creggan Longb. 

8G. C. SPECIOSTJM, Zund, var. simplex, iVbrJ. (Desm. S;petsb, 
p. 31, tab. 6. fig. 12.) 

II. Carrantuohill. 

87. 0. stiBSPECiosTTM, Nord. (Desm, Arct. p. 22, tab. 6. 
fig. 13.) 

L Creggan Longb. 

88. C. isroTABiLE, Breb., f . mitoe, Wille. {Fershv. Alg, fr, 
Nov. Semi. p. 36, tab. 12. fig. 17.) 

LoDg. 28 fjL ; lat. 20 g ; lat. istbm. 15 p ; crass. 11 g. 

I. ISTear Westport. 

89. C. OBBicnLATTJM, Balfs, in Annals of Nat. Hist. vol. xiy. 
p. 392, tab. 11. fig. 2 ; Brit. Besm. p. 107, tab. 17. fig. 5. 

Long. 35 fx ; lat. 19 fi ; lat. istbm. 8 fi. 

I. Ballynahincb. — II. CarrantuobilL 

90. C. ISTHMITTM, West. (Fr. Wat. Alg. of North Wales, 

p. 290, pi. 5. fig. 19.) [C. excavatnm, Nord., i. duplomajor, 

Bund {JDeson. Suec. p. 46); WoUe (Besm. U. S. p. 77, pi. 53. 
figs. 14, 15) ; Wille (FersJcv. Alg. f. Nov. Semi. p. 47).] 

tt Forma hibeekica. (Pi. XXL fig. 15.) 

Forma major, angnlis inferioribus rotnndatioribus, istbmo 
latiore; pyrenoidibus singulis et magnis. 

Long. 50-53 jn; lat. 31 lat. istbm. 19-21 p. 

I. Ballynahincb, — II. Sugar Loaf Mt. ; Castletown ; Grlen- 
garriff. 

The dimensions of the Welsh specimens here considered as 
type were : — Long. 40 /i ; lat. 25-26 ju ; lat. istbm. 11 jn. 

Altbougb this species has been placed under (7. 

Nord. (Desm. Brasil, tab. 3. fig. 25), by several writers, it is 
distinct. G. excavatmn mu(^ misllQT, and it is much longer 
relatively, moreover the form of its median excavation is so 
different. Mr. Bennett (Journ. Eoyal Micr. Soc., June 1890, 
p. 305), reasoning from the figure and description, considers it 
as a dividing form of G. orUculatum, Ealfs; however, many 
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examples were seen, and none of them showed any signs of 
the familiar characteristic appearance appertaining to stages of 
division. 

I also tliiiik that Gosmariim ecoeavatum, Nord., var. ellipiemiy 
■\Yille (Eerskv. Alg. fr. Nov. Semi. p. 47, tab. 13. fig. 46), is a 
variety of G. isthmium, as liis measurements (long. 29 /.t ; lat. 23 n * 
crass. 20 ju; lat. istbm. 11 /x) come nearer to a shortened form 
of it, moreover its granules and excavation are much neaier to 
those of the latter; I propose to call ifc var. Willei, nob. Prof. 
Lagerheim (Bidrag til Amerikas Desmidie-Plora) enumerates 
0. Nord., and gives the following measurements . 

Long. 44 lat. 24/x; lat. isthm. 12 /x: judging from these 
dimensions, the plant he describes seems to belong to O. isthmium 
rather than to G» Boocavcttuifti^ The var. tTigofiuf)i^ Lagerh. (1. <?.), 
of the latter species is so widely different in comparative length 
and breadth (long. 20 fx ; lafc. 18 /x ; crass. 18 fx ; lat. isthm. 13^) 
as well as in its trigonal vertical aspect, that it is probably a 
distinct species, and may possibly belong to the genus 
rastrum. 

91. C0SMA.EITJM MomLTEORME, Balfs, (Brit* Besm, p. 107, 
tab. 17. fig. 6.) 

Long. 21-28 fx ; lat. 11-13 fx ; lat. isthm. 4-8 /x. 

1. Near Oughterard; Creggan Lough ; Lakes, Clifden to 
Boundstone ; Lakes east of Lough Bofin ; Bally nahinch ; Derry- 
clare Lough. — II. Oromagloun; Gtlen Cara gh; Lower Lake of 
Killarney ; Adrigole ; Cloonee Lough. 

.Forma semicellulis subrotundatis (levissime subangularibus). 

Long. 38-42 ja ; lat. 18-20 ft ; lat. isthm. 4-5 ft. 

I. Ballynahinch. 

92. C. COOTRACTIJM, Kirch* (WoUe, JDesm, TT. S* p. 63, 
tab. 16. fig. 1, tab. 50. fig. 24.) 

I. Ballynahinch; Clifden ; Lough Aunierin.— II. Cromagloun; 
Tore Mt. ; Adrigole. 

93 . C. o-lobosttm:, Buln*,, in Kedioigia^ vol. ii. p. 52, tab. 9. 
fig. 8. 

Long. 30 fx ; lat. 25 fx ; lat. isthm. 17*5 fx, 

1. Lakes east of Lough Bofin. 
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94. CosMAEiUM coNifATTO, BfelAu Balfs, Brit. JDesm. p. 108, 
tal). 17. fig. 10. 

I. Ealljnahincli ; Lougli Aimieriii ; Lakes near Eecess; 
Lakes, Clifden to Eound stone ; Derrjclare Lough ; Lakes E. of 
Lough Bofin. 

tfVar, TETJ]S"CATUM, nov. var. (PI. XXI. fig. 16.) 

Var. apieibns truncatis et incisura mediana profundiore con- 
stricta. 

Long. 105 p ; lat. 75/t ; lat. isthm. 45ft. 

I, Derryclare Lough. 

95. C. psEunocoNis-ATXJM, Nord. {Desm. Brasil.^. 214, tab, 8. 
fig. 17.) 

Long. 47*5-51 ft ; lat. 33-38 ft ; lat. isthm. 31-32*5 ft. 

I. Ballynahinch ; Athiy Lough ; Lakes east of Lough Bofin. 
—II. Muckross ; Upper Lake of Killarney; Adrigole. 

ttVar, coNSTEiCTXiM, nov. var. (PI. XXI. fig. 17.) 

Var. insignis et major, a forma typica differt multnm j)ro- 
fundiore constrictione. 

Long. 65 ft ; lat. 43 ft ; lat. isthm. 26 ft. 

I. Ballynahinch. 

t96. C. YiEiDE, Joshua, in Journ, Bot. Eeb. 1885, tab. 254. 
fig. 3. — Colpopelta viridis, Gorda, Almanac de Carlsbad, 1835, 
p. 206, tab. 2. fig. 28. — Cosmariuxn Cordanum, Breb. in Fritcli. 
Inf, ed. 1861 ; W. Turner, in Journ, Boy, 3Ecr. Soc, Dec. 1885, 
p. 934, tab. 15. fig. 4 ; West, in Journ, Boy. Micr. Boc. Eeb. 1889, 
p. 18, tab. 3. fig. 23. 

ttEorma miitoe. 

Long. 31-32*5 ft ; lat. 18-19 ft; lat. isthm. 12*5-15 ft. 

I. Derryclare Lough ; Ballynahinch. 

The following is a comparative list of the published dimen- 
sions of this species : — 
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Long. 

Lat. 

Lat. istkm. 

55 ft 

30-33 /u 

1 

22 IX 

47-50 ft 

26-27 M 

17-19 At 

41-45 ft 

20-26 

! 14-20 At 



t97, CosMAEiTO AEOTOTJM, Nord. {Desm. Arct. p. 28, tab. 7. 
fig-22.) 

ttl’orma minoe. (H- XXIV. fig- 24.) 

Long. 12-5 p ; lat. 10 ju ; lat. istbm. 8-5 fi ; crass. 7-5 p. 

I, Ballynahincb. 

98. C. PSETTEAECTorM, I^ord. in Nord. ^ WUtr., Alg. msicc. 

no. 257. -r 1 TD • 

I. Ballynabincb. — II. Carrantuoliill ; near Lougb Bnn. 

99. C. cucrEBiTA, Br&h. {Balfs, Brit. Bern. p. 108, tab. 17. 

\^Creggan Lougb; Kylemore ; Ballynabincb ; Eoundstone ; 
Oorid Lougb; near Ougbterard.— II. Cromagloun ; Tore M .; 
Low Lake of Killarney ; CarrantaobUl ; Adrigole ; near 
LoilgTi Erin. 

ttEorma MAJOB. (PL XXIV. fig* 25.) 

Long. 60 ju ; lat. 30 p ; lat. istbm. 25 fi. 

I. Ballynabincb. 

100. 0. PAiiANGirnA, JBre'J. (JBdbh. Bl. Europ. 

GooJee, Brit. Bern. p. 125, tab. 44. fig. 9.) 

II. Lower Lake of Killarney ; &len Garagh. 

Var. De-Baexi, Ball. {Bl BJurop. Alg. iii. p. 175.) 

Long. 46 ft ; lat. 22 ft. 

I. Clifden; BallynaLinch. 

ttlOl. CXoBCUKEATITM, nOT. sp. (PI. XXI. fig. 18.) 

G. parvAm, circiter 3plo longius quam latius, medio leviter 

constrictum^^ semicellulse oblongo-pyramidat^, truncata^ et sub- 

retusffi ad ap^em ; a yertiee conspectse circulares ; membrana 
irregulariter p-»ctata. 
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Zygosporae globosae, aculeis simplicibus longis munite. 

Long. 4i2fi; lat, lad bas. semicell. L5 fi; at. ad apic, lOp. ; 
diam. zygosp. 29 ; long. acuL 10-12 fi, 

11. Cromagloun. 

This appears to me to be sufficiently distinct from C, palm- 
^ulayBieh. I have met with C, Omurhita^ Breb., in conjugation 
from West Torks. {vide “Additions to Fresliw. Alg. of W. 
Yorks.,” in ‘ Naturalist/ Aug. 1891, p. 246), and from the North- 
east of Ireland ; the fully developed zygospores were globose and 
without spines. 

This was only seen in zygospore, and the surrounding in- 
separable debris prevented the cytioderm of the semicells from 
being properly observed. The zygospore points to this being a 
Gosmarkm^ but the arrangement of the chlorophyll was not 
seen. 

Compare with Fenium adelocJiondrum^ Elfv. 

102. OosMAEiUM Thwaitesii, Balfs. {Brit, Besm, p. 109, 
tab. 17. fig. 8.) 

I. Lough Aunierin. — II. Sugar Loaf Mt. j Carrantuohill. 

103. C. Ealfsii, Breb. in Balfs^ Brit. Besm. p. 93, tab. 15. 
fig. 3. 

I. Near Oughterard j near Eecess ; Kylemore. — II. Croma- 
gloun; Tore Mt.; Carrantuohill ; Castletown, 

tBorma moktaotm, Baeib. {Be nonn. Besm. Bolon.^. 15, 
tab. 1. fig. 4.) 

II. Carrantuohill. 

104. C. CxTCTTMis, Corda. {Aim. de Carlsbad, 1835, p. 121, 
fig. 27 ; Balfs, Brit. Besm. p. 93, tab. 15. fig. 2.) 

Zygosporae globossB, glabrae. 

Long. 54-57 jit; lat. 30-31 ju; lat. isthm. 10-12 ju; diam. 
zygospor. 25 /t . 

I. Lakes near Eecess; Lakes, Clifden to Eoundstone; Lough 
Aunierin (cum zygosp.).— II. Tore Mt. ; Carrantuohill- &len 
Caragh ; Castletown. 

ttl05. C. (PjjEtrEOT.®i!![iopsis) HiBEEKicuM, nov. sp. (PI. XXI. 
fig.l9.) 

G. {Blemotceniopsis) magnum, diametro circiter duplo longius, 
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incisura mediana latissima et brevi ; semicellulse subrotundatsD, 
apieibus late rotundatisj a yertice visse circnlares; membrana 
Iseyis. Massa cbloropbjllacea in laminis parietalibus dispositis 
irregulariter. 

Long. 90 fx ; lat. 45 fx. 

I. Lakes, Ciifden to Eoundstone ; Bally nahincli. 

106. Gosmariitm De-Barxi, Arch. [Plenrotsenium cosma- 
rioides, Be Bary (Bath. FI. Furop. Alg. iii. p. 144).— Calo- 
cjlindrns De-Baryi, OooJce, Brit. Besm. p. 128, tab. 44. fig. 4.] 

I. Near Westport ; Ballynabinch ; Derryclare Lough. — 
II. Lough Gruitaue ; near Lough Brin, 

107. 0. OVALE, Brit. Besm. p. 98, tabi 15. fig. 9. 

Long. 182-188 /x; lat. 100-107 /x ; lat. isthin. 30-35^/ ; crass. 


I. Ballynahiiich. — II. Adrigole, 


108. C. ELEGAKTISSIMUM, Lund. {Besm. Suec, 
fig. 20.) 

ttPorma mikor. (PL XXIY. fig. 10.) 

Long. 50 fx ; lat. 23 fx ; lat. isthm. 19 jx. 

II. Carrantuohill. 


1. Xakthidixtm armathm, Br'eh. in Balfs, Brit. Besm. p. 112, 
tab. 18. 

1. Ballynabinch; Kylemore; Oorid Lough; Arderry Lough; 
Lough Aunierin; near Oughterard ; Lakes near Eecess ; Lakes, 
Ciifden to Eoundstone. — II. G-len Caragh; Adrigole; Gleii- 
garriff ; Castletown ; Carrantuohill. 

ttYar. iRREOHLARiirs, nov. var. (PI. XXII. fig. 1.) 

SemicellulaB suboctangulares sinu aperto (nec lineari); pro- 
cessibus subirregularibus irregulariter dispositis, aliis ad spinas 
simplices curvatas reductis. 

Long, sine proc. 160-165 g ; lat. sine proc. 95-107 ; lat. cum 
proc. 110-123 /x ; lat. apic. 55-59 /x; lat. isthm, 41-50 /x. 

1. Ballynabinch ; Kylemore. 

2. X. ACTJLEATTJM, Fhrenh. (Balfs, Brit. Besm. p. 113, tab. 19. 
fig. 1.) 

II. Lough Quitane. 
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3. Xanthibixjm FASCIOULAT0M, JShreni. ( Malfi , JBrit . Desm . 
p. 114:, tab. 20. % 1.) 

I. Berrjclare Lougb ; Ballynaliincii ; Lakes near Eeeess. 

4. X. AHTinoMFM, Kueizr {doohe^ Brit. Bern. p. 132, tab. 46. 
fig. 2.) 

I* Clreggaii Lougb ; Ballynabincb (cum zygosp.) ; Lougb 
Aunierin; Derryclare Lough; Balieb Lougks. — II. Muckross ; 
Upper and Lower Lakes of Xillarney ; near Lougb Brin ; Adri- 
gole ; Grlen Cara gb ; Castletown; Griengarriff. 

An inchoate form of this was very frequently seen from Berry- 
dare Lougb, a figure of winch is given (PI. XXII. fig. 2). It 
differs from tbe type in having fewer spines, one semicell having 
but two spines, one on each inferior angle, the other semicell 
having four spines, two at each of tbe inferior angles, and one 
imperfeL't one at one of tbe superior angles ; all tbe sj)ines being 
less robust than normal, and arranged in the median plane of tlie 
lateral view. Compare with X inclioatujn, Nord. (Pr. Wat. 
Alg. of New Zeal. & Austr. p. 45, tab. 4. fig. 30). 

Long. 47 fjL ; lat. sine spin.=long. ; long. spin. 10 fj, ; lat. isthm. 
12*5 /i ; crass. 30 ju. 

5. X. CEiSTATTJM, Breh, in BaJfs^ Brit, JDesm, p. 115, tab. 19. 
fig. 3. 

I. Near Westport ; Lough Aunierin ; Ballynabincb ; Creggan 
Lougb ; Lakes, Clifden to Eoundstone ; Berryclare Lougb. — 
II. Muckross ; Glengarri:^. 

tfPorma an-gulatum. (PL XXII. fig. 3.) 

Forma distincta angularis, spinis rectis ad angulos et mem- 
brana punctata. 

Long, sine spin. 51 lat. cum. spin. 62 ^ ; lat. sine spin. 
40-43 [JL ; lat. apic. 22 fj , ; lat. isthm. 12*5 fx ; crass. 22-5 ji, 

I. Lougb Aunierin. 

Yar. UKCiis^ATiJM, Br%. in Balfs, Brit, Besm, p. 115. 

I. Ballynabincb. 

Yar. spiJsruLiFEBUM, West, (Fr. Wat. Mg, of N, Wales, 
p. 291, tab. 5. fig. 21.) 

I. Lougb Aunierin. 
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tt6. Xahthidiitm stjbhastieebhm, hov. sp. (PL XXII. fig. 4.) 

X. tarn longum quam latum, incisura mediana profunda 
acutangula aperta ; semicellulge oblongo-eliipticse, cum duo 
spinis singulis dirergentibus ad utrumque latus ; a vertice visse 
ellipticsB cum spina una exbibente ad apices ; a latere visse rotiin- 
datse; niembrana lacvis in centro seraicellularum incrassato. 

Long. 54 ; lat. sine spin. 50 fi ; long. spin. 12’5-18 fi ; lat. 

istbm. 19/x; crass. 27 /i. 

II. Lough G-uitane; Glen Caragb. 

This is at once distinguished from all other species hitherto 
described as British in bearing but two spines on each lateral 
margin of each seinicell, the central protuberance is also reduced 
to a strong thickening of the membrane. From X, Jiastiferum, 
Turn. (Some Kew and Bare Destii., in Journ. Eojal Micr. Soc., 
Dec. 1885, p. 938, pi. 15. fig. 20), it differs in its non-angular 
semicells, larger size, and in being destitute of the small apical 
spines ; it differs from var. inevolutum, Xord. (Fr. Wat. Alg. of 
Xew Zeal. & Austr. p. 43, pi. 4. fig. 24), in its want of angu- 
larity, its larger size, and more elliptical end view. 


7. X. Smithii, Arch. {Fritcli. Infus, ed. 1861, p. 736.) 
I. Lakes, Olifden to Boundstone. — II. Cromagloun ; Tore 
Castletown. 


ttVar. COLLXJM, nov. var. (Pi. XXIL fig. 5.) 

Yar. spinis tribus ad angulos superiores ; marginibus laterali- 
bus et polls concavis, incisura lata et quadrata cum angulis 
incisurse latse et quadratge rotundatis ; isthmo longo. 

Long, sine spin. 30 ji ; lat. ad bas. semicell, sine spin. 25 jx ; 
lat. ad apic. sine spin. 20 [x ; long. spin. 5-7*5 jx j lat. isthm. 9 fx ; 
crass. 15 //. 

11. Cromagloun. 

This is not a stage of division. 


fYar. VABiABiLE, JSFord. (FV. Wat. Alg, of Xfew Zeal. ^ 
Amfr. p. 44, tab. 4. figs. 27-29.) 

Long, sine spin. 22*5-25 fx ; long, cum spin. 23*5-27 jx ; lat. 
sine spin. 18-20 fx ; lat. cum spin. 22-23*5 fx ; lat. isthm. 7*5- 
8*5 fx ; crass. 12*5-14 fx. 

I. Xear Oughterard; Olifden. — II. Cromagloun j Carrautuo- 
hill ; Tore Mt. 
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ttS. Xaistthibiijm: apiotoipebum, noy. sp. (PI. XXIY. fig. 17.) 

X. pusilliiin, tarn loo gum quam latum, medio modice con- 
strictum, smu angusfco extrorsum dilatato ; semicellulae trape- 
zoido-pyramidatse, apieibus late truncatis spinas binas breves 
medium gerentibus, angulis mferioribus subrofcuudatis spinam 
•unam brevem gerentibus, augulis superiorib us spinas binas 
breves gerentibus; a vertice visae elliptic^B brevi spina ad unum- 
quemque polum, medio utroque latere tumore pusillo ; a latere 
visae snbcirculares. 

Long, cum spin. 12-5 ju ; long, sine spin. 11*5^; lat. cum 
spin. 12*5 jtt ; lat. sine spin. 12 fx; lat. istbm. 5^ ; crass. 6*5 ja. 

I. Lakes near Eecess. 

9. X. coi?'crN5?-D-M:, Arch., ttvar. Boldtiaka, nov. var. [Ar- 
tbrodesmus liexagonus, Boldt, forma, BolcU (Siber. Ohlo 7 vph. 
taf. 5. fig. 17).] (PI. XXII. fig. 6.) 

Boldt’s figure of A. liexagonus (1. c. fig. 16) seems to agree 
exactly with the description of X. coneinnum, Arch. ( Journ. 
Publ. Micr. Club, iv. 1880-85, p. 32). Boldt also bas a form of 
liis above-mentioned species (fig. 17); tbis form appears to be 
tbe same as the Irish plant, so I propose to name it after Boldt 
as a variety of Arcber’s species. This belongs to tbe genus 
Xanthidium^ because tbe semicells bave a distinct central pro- 
tuberance- 

I. Xear Ougbterard ; Mober Lougb.— II. Lower Lake of 
Killarney, near O’Sullivan’s Cascade. 

Specimens from Mober Lougb: — 

Long. 14 /X ; lat. sine mucr. 12*5 /x* lat. cum mucr. 16 /x ; 
lat. istbm. 4 /x ; crass. 8 /x. 

Specimens from near Ougbterard 

Long. 10 /x; lat. sine mucr. 10-11*5 /x; lat. cum mucr. 12*5- 
14 /x; lat. istbm. 4-5 /X ; crass. 6*5 /x. 

1. Abthro-DESmits ocTocoBiiris, Bhrenl. (Xantbidium? octo- 
corne, p. 116, tab. 20. fig. 2.) 

Long. 18-21 jLt; lat. sine spin. 15-16 fx ; lat. cum spin. 28- 
30 fi ; lat. istbm. 5-6 jjl. 

I. Ballynabincb ; Eoundstone ; Lakes near Eecess ; Babeb 
Lougbs; Lougb Sbannacloontippen ; near Ougbterard ; Lougb 
Aunierin; Creggan and D erry dare Lougbs ; Glendalougb ; 
Letereen Lougb. — II. Cromagloun ; Lougb Guitane ; Muckross ; 

LINIf. JOTJRlsr. — BOTAISTY, VOL. XXIX. O 
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Upper Lake of Killarney ; near Lougli Brin ; Adrigole ; Car- 
rantuoMlL 

2. Aetheodesmtjs Ihous, Sass, {Balfs^ Brit. Desm. p. 118, 
tab. 20. fig. 4 a—d, non e-K), (PI. XXIV. fig. 11.) 

Diam. zjgosp. (sine spin.) 17 fi ; diam. zjgosp. (cum spin.) 
27fjL. 

I. Mober Lougli ; near Leenane ; Derrjclare ; Shannacloon- 
tippen and Letereen Lougbs ; Lakes, Clifden to Eoundstoiie 
and near Eecess ; Kylemore ; Ballynaliincli ; Eoundstone ; near 
"Westport; near Ougbterard; Lakes E. of Lougb Bofin.— 
11. Lougb Gruitane; Carrantuobill ; Adrigole; near Lougli 
Brin ; Lower Lake of Killarney (cum zygosp.) ; Oromagloun ; 
Muckross ; Sugar Loaf Mt. 

Eorma apicibus constanter convexis. 

Long, sine spin. 23-25 fx ; lat. sine spin. 25-26 jx ; lat. cum 
spin. 45-50 /z ; long. spin. 13-17 jx ; lat. istbm. 10-15 fx, 

I. Ballynabincb. — II. GrlengarrifF. 

tVar. iiSTTEEMEniTis, Wittr. (Antecic. SIcand. I)es77i. p. 15, 
fig. 6.) 

I. Atbry Lougb. 
tt3. A. Ealesii, nov. sp. 

[A. Incus, Hass.i Ealfs, Brit, Desm. tab. 20. fig. 4 
nec a-d.'] 

A. mediocre ; cellulse diametro llplo longius (sine aculeis), 
modice constrictum, sinu lato et aperbo ; semicellulsB latissime 
campanulatas, angulis inferioribus gibbosis, angulis superioribus 
spinis longis validis subinflexis adornatis, apicibus subconcavis ; 
a verticae visse anguste ellipticaB, spina longa valida ad polum 
utrumque; membrana glabra. 

I. Eoundstone; Derryclare Lougb. — IL Castletown; Adri- 
gole ; near Lougb Brin, 

This differs from A. Incus, Plass., in its somewhat larger 
size, its subquadrate semicells, its subconcaye ends, its generally 
more open sinus, and its incurved spines. 

t4. A. TEiAHGTJLAEis, LagerTi. {Bidrag till Amerih. Desm. 
FI p. 244, tab. 27. fig. 22.) Eorma. (Pl.XXIV. fig. 19.) 

I. Ballynabincb. 
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tVar. AMEEiCAisrus, noK [A. Incus, j2<3!Ss;, var. americanus, 
W* Turn, (Some neiv and rare JDesm., in Journ. Iloy. 
Micr. Soe., Dec. 1885, p. 937, pL 16. fig. 17).] 

Yar. marginibus lateraiibus convexioribus, a A^-ertice yisso 
cellulis latioribus. 

Long. 27 p; lab. sine spin. 22*5^ ; lat, cum spin. 65 p; long, 
spin. 22 p ; lat. istlim. 9 p ; crass. 11 p. 

I. Lakes, Ciifden to Eoundstone, and near Eecess. 

5. Aetheobesmtjs L02?-aicoEE-is, Moi/ {in lit, eum icone). 

Long. 23 p ; lat. cum spin. 62 p ,* lafc. isfchm. 7*5 p. 

1. Derr jclare Lou gk. 

6. A. coNTERGEE-s, Mirenh> (Talfs, JBirit. JDesm, p. 118, 
tab. 20. fig. 3.) 

I. Ballynabincli ; Creggan Lougb. ; Derryclare Lough ; Olif - 
den.~IL Ciogerlieen j G-len Caragh. 

■ff7. A. ELEGAis's, nov. sp. (PL XXII. fig. 7.) 

A. mediocre, paulo longior quam latius (sine aculeis), pro- 
funde constrictus, sinn subrectangulari extreme obtuso ; seini- 
cellulse obverse semiorbiculares, marginibus lateraiibus superi- 
oribus in spinis longis et subconvergentibus attenuatis, spinis 
binis brevibus delicatis truncato-bifurcatis intra margines 
laterales ornatse, dorso convexo spinis 6-8 brevibus delicatis 
truncato-bifurcatis ornatse ; a vertice visae ellipticae, spinas breves 
longasque osten dentes ; membrana glabra. 

Long, sine proc. 30 p ; long cum proc. 38 p ,* lat. sine spin. 
27 p 5 lat. cum spin, 65 p ; long. spin. 20'-22 p ; lat. isthni. 
10 p ; crass, sine proc. 13 p ; crass, cum proc. 25 p. 

I. Balljnabincb. 

8. A, BiFiniTS, JBreh., var. TRtrifCAT'Ers, West, (Journ, J3ot. 
Oct. 1889, tab. 291, fig. 9.) 

I. Ballynahincb j Lakes, Ciifden to Eoundstone ; Derryclare 
Lougb. 

ttYar. XATODiTEEGEisrs, nov. var. (PI. XXII. fig. 8.) 

A. minimus ,• tam Igngus quam latus, sinu late excise; semi- 
cellulsB obverse triangulares, marginibus lateraiibus subrectis 
apice recto, spinis duabus late divergeutibus ad angulum uiiurn 
unumquemque ; a vertice visas elliptica, spina una ad polum unum- 
quemque ; membrana glabra. 
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LoEg. cum spin. 18 fx ; long, sine spin. 12*5 jx; lat. cum spin. 

18 fi ; lat. sine spin. 12*5 /x ; crass. 6*5 fx, 

I. BallynaMncli. 

9. Aetheodesmus tehuissimijs, Arch. {Babh. Fh Furop. 
AZy. iii. p. 226.) (PI. XXII. fig. 9.) 

1. BallynaMncli; Lougli Aunierin. 

Specimens from BallynaMncli : — 

Long, sine mucr. 8 jm ; long, cum mucr. 9 fx ; lat. cum spin. 

19 fx ; lat. sine spin. 9 fx ; long. spin. 5 [x ; lat. isthm. 5 ja. 

Specimens from Lough Aunierin: — ^ 

Long, sine mucr. 12*5 y; long, cum mucr. 14 y; lat. cum 
spin. 32 fx ; lat. sine spin. 12*5 fx ; long. spin. 9*5-10 p ; lat. 
isthm. 3*5 y ; crass. 6y. 

As we are unable to understand the figures representing 
vertical views of this species given in Cooke’s Brit. Desmids, 
pi. 47. figs. 3 & 3/, we give a figure. Cooke’s figures represent 

it as being 10*5-12*5 p long ; the dimensions given in the text 
are 8*5 p long. 

tlO. A.? aLA.TJCESCE3srs, Wittr. (Gfoth och 01. Sotvat. Alp. 
p. 55, tab. 4. fig. 11.) 

I. Ballynahinch; Derry ciare Lough ; Crcggan Lough. 

ttPorma GOivvEXA. (PL XXII. fig. 10.) 

P. paulo longior quam latum, rMnor apicibus convexis (nec 
retusis). 

Long. 12 p ; lat. sine spin. 10 /x; lat. cum spin. 12*5 /x; lat. 
isthm. 5 /x; crass. 6*5 /x. 

I. Creggan Lough. — IL Adrigole. 

1. Staijeasteum dejecttjm, Breh, (Balfs, Fesm. p. 121, 
tab. 20. fig. 5.) 

I. Clifden ; Creggan Lough ; Lakes near Eecess ; near West- 
port; Lough Shannacloontippen ; Oorid Lough ; Derry dare 
Lough; Grlendalough. — II. Lough duitane ; G-len Caragh ; 
Castletown ; Grlengarriflf ; Lower Lake of Kiilarney ; near Lough 
Brin; Adrigole. 

ttYar. IHELATUM, nov. var. (PI. XXII. fig. 11.) 

Yar. multo major, semicellulis ellipticioribus et infiatis, spinis 
brevioribus (extrorsum versis). 

Long, sine spin. 43 p ; lat. sine spin. 52 p ; lat. isthm, 12 p. 

I. Derryclare Lough ; Ballynahinch. 
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2. Staueasteto COIWATUM, JBoy e# {Jap. I)esm.-<^.2Zl.) 

Long, cum spin. 82-37 //; long, sine spin. 21— 22'5 p ‘, lat. cum 

spin. 25-28 yn ; lat. isthm. 9-10^. 

I. Atbry Lake; near OugMerard ; BallynaHncli ; Lakes, 

Clifden to Eoundstone.— 11. Adrigole. 

3. S. AEICTOATEM, BrSb. {Arol. in Fritch. Infus. ed. 1861, 

p. 737.) .r > u 

1. Ballynakinci. ; Eylemore ; Eoundstone ; Lakes near Jie- 

cess.— II. CarrantuoMll ; Lower Lake of Eillarney ; Cloger- 
ieen. 

4 8. Dickiei, Falfs. (Brit. Besm. p. 123, tab. 21. fig. 3.) 
Long. 35 n; lat. sine spin. 29 ^ 5 lat. cum spin. 42 p-, lat. 

istlim. 6 w. , /N • j 

I. Babeb Lougbs ; near Westport.— II. Lough &uitane ; 

Cloonee Lough ; Adrigole ; near Lough Brin ; Muckross ; G-len 

Caragh. — Burren Hills, Co. Clare. 


ttBorma PTOOTATA. , , ' 

Bormamembrana minute punctata fnecgranulata). (Videvar. 

qranulatum, Eoy et Biss. [Jap. Desm. p. 238J.) 

Long.32 p; lat.33^; lat.isthm.7p. ^ . 

I. Clifden; near Westport ; Ballynahincti. 11. Adrigole. 

5. 8. cnsPiDATOM, Br%. (Balfs, Brit. Desm. p. 122, tab. 21. 

^^L Hear Westport; Athry Lake; Derryclare Lough; Nacoo- 
garrow and Aunierin Loughs.— II. Lough Huitane. 

tVar. niTEEGENS, Nord. (Desm. Brasil, tab. 4. fig. 49.) ^ 
Long, sine spin. 25 ^; lat. sine spin. 20-22 /x; long. spin. 

10-12 M ; lat. isthm. 6 p. , 

I. B^nahinch; Glendalough.-II. Adrigole. 

t6. 8. coEmccLATTTM, ]jmd. (J)esm. Suec. p. 57, tab. 3. fig. 23.) 

ttTar. sPisriGEEUM, nov. war. (Bh XXII. fig. 12.) ^ 

Yar'. minor, spinis distinctis ad apices angulorum, et isthmo 

""LotrJ^e spin.) 28 ; M. 25/.; lat- i^thm. ILS p. 

T T,akes Clifden to Eoundstone. 

Zeal. & Austr. p. 39, pi. 4. fig. 17). 




""Cmajo\e;;:fundius^ 

lul® a vertice vis© trigonse, lateribus subeoncavis. 

Long. 16 ; lat. 17-5 /i ; lat. istbm. 9 /X. 

I. Olifden. 

8. S. AEisTiJEEmt, Balfs. {Brit. Besm. p. 123, tab. 21. fig. 2.) 

I. Berrjclare Lougli; Kylemore. 

9. S* PTEROSPOEUM, Luficl {Desm. Suec. p. 60, tab. 3. fig. 29.) 

II. Adrigole. 

10. S. O’Meaeii, Arch. {Britch. Infus. ed. 1861, P- 

I. Athry Lougb ; Eoundstone.^II- Castletown ; Adngo e. 

ttVar. MinuTtTM, nov. var. (PI. XXII. fig. 15-) ^ _ 

S. minutmn, breTius quam latius, minus quain forma typiea, 

spinis longioribus, apicibns subconcavis ; semieellulm a Tertieo 

YiScB angulis acutissirnis. ^ i • ta 

Long, sine spin. 7-8 ,i ; lat. sine spin. 10 /x j long. spin. 10 /x ; 

lat. istlirn. 6 ju. 

11. Gromagloun. 

•ttll. S, CTJEVATXJM, nov. sp. (PL XXIT. fig. 13.) 

S. mediocre, latius quam longius, profunde constnctum, smu 

subrectangulari extremo obtuso ; semicellulse (extrorsupi) una se, 
dorso concaTffi, utroque fine in aculeum longum gracilem diver- 
sentem attenuate.; a vertice visse triangulares, lateribus concavis, 
ragulis in aculeum longum gracilem productis ; membrana 

^^Long. sine spin. 25 ju; lat. sine spin. 20 fx ; long. spin. 20 

lat. istbm. 5-6 /I. ^ t •. 

I. Derryclare Lougb ; Ballynabinch.-II. Lougb Guitane. _ 
This differs from 8. dejeaum, Breb., and allied species in the 
form of the cells in both front and vertical views. 

ttl2 S. JACTTI;II'BEUM.,-nOV. Sp. (Pl. XXII. fig. 14.) 

^.'parvum, cireiter liplo longius quam latius, profunde con 
strictum, sinu acutangulo et araplissimo ; semicellulm cuneata 
cum lateribus convexis et subconvexm ad apices, angulis supen 
oribus cum spinis validia longissimis diyergentibus ; a vertic 
visce trigonffi, lateribus subconvexis et spina una ad utrumqu 
.aiio-uluiB. Membrana Isevis. ... 
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Long, sine acul. 27-30 // ; lai sine acuL 17-20 /i ; long. acul. 
30-38 fx ; laL istlim. 7-7*5 jx. 

IL Lough Gruitane. 

This is widely different from Staurastrum aristiferum^ Balfs, to 
which British species it nearest approaches, the convex sides of the 
end view and the different insertion of the spines being alone suffi- 
cient to distinguish it. Brom JS, Lewiszi, "Wood, it differs in the 
absence of the small spines from the straight sides of the front 
view of the more triangular semicells. 

13. Statoasteum megacaothitm, Ztmd* (Desm, Suec. -p, 61, 
tab. 4. fig. 1.) 

I. Lakes, Clifden to Boundstone ; Ballynahinch. 

tl4. S. BACii/LAEE, Breh. in Balfs, Brit, JDesm, p. 214, tab. 35. 
fig. 21. 

Long. 25 fx ; lat. SS fx; lat, isthm. 7 fx, 

I. Lough Aunierin. 

Yar. OBESTJM, p. 57, tab. 3. fig. 24.) 

II. Adrigole. 

15. S. LUifATTJM, Balfs, (Brit. JDesm. p. 124, tab. 34. fig. 12.) 
Long, sine spin. 25 }x\ lat. sine spin. 30 fx; lat. cum spin. 86 /z ; 

lat. isthm. 12*5 jx. 

I. Lerryclare Lough ; Oorid Lough.— II. ITear Lough Brin. 

16. S, CBISTATXJM, Arch. (Fritch. Infus. ed. 1861, p. 788.) 
'(PI. XXII. fig. 16.) 

Long. 40 fx ; lat. (cum spin.) 45-46 fx ; lat. isthm. 22*5 fx. 

I. Lakes, Clifden to Boundstone. — IL Glengarriff ; Carrautuo- 
hill. 

17. S. oniOACAisrTHiJM, Breh., ttvar. ixcisum, nov. var. 
(PI. XXII. fig.17.) 

Semicellulae marginibus lateralib us inferior ibus incisis; a ver- 
tices visas triangulatae, lateribus leviter convexis. 

Long. 39 ft ; lat. 40 ft; lat. isthm. 22*5 ft. 

I. Lakes, Clifden to Boundstone. 

tlB. S. MEGAEOiiroTiJM, JZord. (JDesm. Arct. tab. 8. fig. 38), 
forma, JSFord, (JJesm. G-ronl. p. 11, tab. 7. fig, 7 et 8). (PI. XXIII. 

fig- 1-) 




19. Statteastettm atictila, Mreo. m Jiaijs, x»/n. 

tab* 23. 11* T 1 oc 17 

I. Lough Shannacloontippen ; Clifden; Lakes L. 

■Bofln.— II. Carrantuohill. 

ttVar. TEEEUCOSTJM, nov. var. (PI- XXIII. fig. ■ 
Var. memhraua distincte verrucosa. 

lat. 33-37 p ; lat. isthm. 10 /i. 

Lakes east of Lough Bofin, 


Long. 22-5-26 ft 
I. Derryclare Lough; 
gerheen; Adrigole. 

Bt. sularcmtmi, ‘Wolle. 
surmised it might do ; if so, it v.ill fall under tins vaneiy. 

20 S. ETrECATUM, Brib. {JRdbTi. Bl. Burop. Alg. 

I. Near Westport; Ballynahinch ; Kylemore.-IL Lougb 
Guitaue; near Lough Brin ; Castletown; Carrantuohill. 

Var. aemioeettm, Ball. {Bl. Burop. Alg. iii. P- 218.) 
[S. armigerum, Bre6.] 

II. Adrigole ; Lower Lake of Killarney. 

21. S. MOOTIOTOOSTTM, Brel. (JRalfs, Brit. Besm. p. 130, 

tab. 34. fig. 9.) 

II. Carrantuohill. 

22. S. Biinschii, Boy. 

Porma trigona. 

I. Lakes, Clifden to Eoundstone ; Kylemore ; Ballynahinch ; 
Eoundstone; Lakes near Eecess; Oorid Lough; Creggan 
Lough.— II. Lough G-uitane; Glen Caragh; Lower Lake ot 

Killarney. 

Porma tetragona. 

II. Carrantuohill. 

23. S. HiESxrTXiM, BrSb. in Balfs, Brit. Besm. p. 127, tab. 22. 

Ballynahinch; Clifden; Lakes near Eecess.— II. Carran- 
tuohill ; Adrigole ; Lower Lake of Killarney ; Castletown. 
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24. Staueasteto eieostim, Jreh ,. in PritcJt. Infus. ed. 1861, 
T) 739 

I. Longh SWaolooBtippen; near Leenane ; BallynaHnct ^ 

' Athry and SbmdfflaLouglis; near -Westport— n. Cromagloun, 
near Lougli Brin; Castletown; CarrantuoMl. 


25. S. TBLIEBETTM, Bdfs. (Brit. Desm. p. 128, tab. 22. 

^I. Near Westport ; Ballynabincli ; Atbry Lough ; Boy Lough ; 
Lakes, Clifden to Eoundstone ; Eoundstone ; Lakes near Eecess , 
Lough Aunierin ; Creggan Lough ; Lough 

Oorfd Lough ; Lakes east of Lough Bofln.-IL Wh : 

TorcMt.; Muckross; Upper and Lower Lakes “^jmarney 

Carrantuohill; Adrigole; near Lough Brin; Glengarrrffi , Cast 

*Tzygospore of this species is figured (H. XXIV. fig. 5) which 
has six semicells attached, as if it had been produced by t e con 

jugation of three cells instead of two. 

tfh'orina obtusa. (PI* XXIV. fig. 6.) 

Porma spinis brevibus obtusisque. ^ ^ . . 

Long, sine spin. 45 ja; long, cum spin. oO lat. sine spin. 

39 n ; lat. cum spin. 45 fi ; lat. isthm. 12-5 /x. 

I. Lakes, Clifden to Eoundstone. 

t26. 8. loiiTTEiCHUM, Perfy. (Itahh M. JEurop. Mg- iin 

'"lots. »"> yi-, 

spin. 45-58 ;a; lat. cum spin. 56-70 ft ; lat. isthm. 17- • 

I. Lakes, Clifden to Eoundstone.— 11. Cloonee Loug . 

27. S. SBONaiosuM, Pre5. (Bdfs, Brit. Mem- 
fig. 4.) 

II. Adrigole; Carrantuohill. 

ttVar. rEEBiPTDTJM;, nov. Tar. (Ph XXIII. fig. 3.) 

Var. spinis longioribus et profunde furcatis. 

Long, sine spin. 42 ft ; long, cum spin. 52 ft; lat. sine spi . 
38 ft ; lat. cum spin. 52 ft ; lat. isthm. 15 ft. 

I. Kear Westport. 

28. S. ASEBEPM, BrSh. in Ealfs, Brit. Desm. p. 139, tab. 22. 
°I. Near Oughterard ; Ballynahiuch.— II. Carrantuohill. 


mm 



29.- Staueasteuk maamense,. Arcb. {^Looice, J^ru. 
p. 155.) [S. pseudocrenatum, Lund^ Desm. Suec. p. 65, tab. 4. 

■j^ (y ^ "1 

“iiOUg. 32-5-42-5 /x; lat. 28-37-5 fi ; lat. isthm. 10-13-5 fi. 

I. BallynaMncl!.; Derryclare Lough. — II. Adrigole. 

tt30. S. TEAOHYNOTXTM, uov. sp. (S. sasouicum, Beinsch, 1867.) 

tt^ar. ASKiTLATtrM, nov. w. (PI. XXIV. fig. 16.) 

Var. cum auuulo uno granulorum maguorum ad basin semi- 

cellulse. . • OK 

Long, cum spin. 48 ; lat. cum spin. 40 p ; lat. sine spin. 3o p ; 

lat. istbm. 14 ju, 

IL Carranuiobill. 

As the specific name sacconicum was applied to a Staiorastrum 
by Bulnbeim in 1863, another name is needed for this species. 

fSl. S. SUBSCABEUM, Nord. {Jig- Sandv. p. 16, tab. 2. fig. 1.) 
-j-f-Porma scabeioe. (PI. XXIII. fig* 4.) 

Porma membrana asperiore, prsesertim ad apices. 

Long. 40 p ; lat. 35-37 p; lat. istbm. 10 p. 

1. Kylemore; Olifden. 

tt32. S TEACHTSONUM, noV.' sp. (PI. XXIII. fig. 5.) 

S. parvum, paal&^g'us quam latius, modiee constrictum, 
sinu subapeMterfs^icellul® subelliptic® apice truneat®, spinis 
brevibusi^’^S'i^”® apicesque pr®dit® (nonnullis truncatis) ; a 

triangulat®, lateribus subconcavis, angulis rotundatis 
cum annulo spinarum brevium circa centrum glabrum. 

T. nncr. 82-5 M : lat. 28 p ; lat. istbm. 7-5 p. 
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fVar. depbissijm:, Boy et Biss. (Jap. Besm. ^. 2B7, 
tab. 268. fig. 14.) 

Long. 27 fi ; lat. 27 y ; lat. i^tbm. 7*5 y. 

I. j^acoogarrowLougb. — IL Lower Lake of Killamey,* Carran- 
tuohill ; Sugar Loaf Mt, 

t35. Staueastexim Bieotakto, Bal%. (M. Burop. Aly.m. 

p. 200.) 

IL Adrigole. 

tVar. ELEiPTiOFM, Wille. (FersJcv. Alg. fr. JSfov. Semi. 
p. 50, tab. 13. fig. 49.) 

I. Derryclare, Sliannacloontippen, and ISTacoogarrow Lougbs ; 
near ’Westport.'— II. E'ear Longb Erin; Adrigole; Glengarriif. 

tt36. S. iiibeekicum:, nov. sp. (PI. XXIII. fig. 6.) 

mediocre, fere quarta parte longius quam latius, profunde 
constrictum, sinu linear! et angus to ; semiceilnlae subtrapezicae, 
angulis rotundatis ; a vertice visse triaugulatsD, lateribus rectis, 
angulis late rotundatis ; membrana lavis. 

Long. 65 fjL ; lat. 52 y ; lat. istbm. 18 fi. 

I. Xear Westport. / 

Tbis differs from S., Ealfs, in itsmuch larger size, its 

flattened apex, and in tbe straight sides of tbe vertical view ; 
from S. glohosicm, Eoy et Biss. (Jap. Desin. p. 237, tab. 268. 
‘fig. 8), in its different sinus, apex, and membrane. 

37. S. KjELTiMAKisri, Wille. (Ferskv. Aly. fr. Bov. Semi. 
p. 50, tab. 13. figs. 50-53.) 

II. Grlengarriff ; Carrantuobili. 

38. S. PYGMiETJM, Breb. in Balfs, Brit. Desm. p. 218, tab. 85. 
fig. 26. 

I. Arderry Lougb ; Lougb Aunierin ; Clifden ; Lakes near 
Eecess; Oorid Lough ; XacoogarrowLougb. — IL Carrantuobili; 
Adrigole; near Lough Brin ; Mallow. 

tfVar. TEiLi3s:-EATTJM, nov. var. (PL XXIII. fig. 7.) 
SemicellulaB a fronte visse scabriores quam forma typica, apice 
extreme truncates ; a vertice visse triangulares, angulis rotun- 
datis et lateribus subrectis, serie subcurvata una granulorum 
majorum intra marginem subrectum unumquemque. H^c var. 
major quam forma typica est. 

Long. 48 ju; lat. 40 ju; lat. isthm. 15 p. 

I. Xacoogarrow Lough. 



This variety was as rough, (it not rougher; man torma mayor, 
Wille (Ferskv. fr. Nov. Semi. p. 51, tah. 13. fig. 54). Eaben- 
borst (Flor. Europ. Alg. iii. p. 220) expresses doubt as to 
wlietlier the membrane is smooth, or not ; Brebisson, in Eahs, 
Brit. Besra, p. 213, is silent on the matter. I always find this 

species to be very slightly granulate. 

tt39. Statjeastetjm sxjbptgm.^um, nov. sp. (PI. XXIII. fig. 8.) 

S, mediocre, circiter tarn longum quam latum, profunde con- 
strictum, sinu subrectangulari extreme obtuso ; semicellulse 
latissime cuneatse, ambitu glabrae, dorso subconvexse, marginibus 
lateralibus leviter convexis, angulis submamillatis i a vertice visse 
triangulares, lateribus subconvexis, angulis submamillatis; mem-- 
brana delicate punctata. 

Long. 42-45 fx ; lat. 43 fx ; lat. isthm. 16 fx. 

1. Lough Aunierin. 

Compare with >S^, Breb., especially forma in 

Eacib. Nonn. Lesm. Polon. p. 31, tab. 3. fig. 12. 

40. S. TUEGESCENS, Be Not* [S. punctulatum, JBreb*, var. 
tur^escens (Be Not*), JRahh* Bl* JEurop* Iii* P* 208.] 
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I. Lougli SliannacloontippenJ; near Leenane Creggan Loug^’t ; 
Lakes near Eecess ; Ballynakinch. — IL CarraQtuohill ; Cloonee 
Lougli ; near Lougli Brin ; Lower Lake of Killarnej. 


tt4i5. Statjeasteijm pteahidatum, hot, sp. [S. muricatum, 
Breh., var. acutum, West (FresJiw. Alg\ of Hf, Wales, p. 294, 
tab. 5. fig. 14).] 

S. mediocre, quinta parte longius quam latius, sinu linear! ; 
semicellulse pyramidato-.truncatse, marginibus pateralibns leviter 
convexis, apicibus truncatis et recti s vel leyissiine retusis ; a 
vertice visas triangulares, lateribus convexis, angulis late rotun- 
datis ; membrana spinis acutis irregulariter dispositis vestita. 
Long, cum spin. 68 [jl; long, sine spin. 60 fx; lat. cum spin. 
55 fx; lat, sine spin. 50 jii ; lat. istbm. 20 
IL Carrantuobill, 


46. S. pmCTTJLATiTAi, Bveb, in Balfs, Brit JDesm. p. 133, tab. 22 . 
fig. 1. 

L Near ‘Westport; Babeb. Louglis ; near Leenane ; Lakes, 
Clifden to Eoundstone ; Ballynabineb ; Lough Aunierin ; Lakes 
near Eecess; Lough Shannacloontippen.—II. Lower Lake o£ 
Killarney; Carrantuohill ; Clogerheen. 


47. S AMOBis-iJM, [S. capitulum, var. amoeiium, 

JRahh, Ft JSuroj)..Alg. Hi. "p* 209.} 

I. Kylemore. — II. Lower Lake of Eillarney ; Carrantuohill. 

tVar. Boerg. {Besm. BrasiL p. 950, tab. 4.' 

fig. 44.) (PL XXIII. fig. 9.) 

P'orma seriebus duabus transversis granulorum ad basin" semi- 
cellularum ; a vertice visa trigona, lateribus concavis ; a basi visa 
margine 20-crenata. 

Long. 38 fx ; lat. ad bas. semicell. 20 g . ; lat. ad apic. 22 jx ; lat. 
isthm. 13 ju. 

I. Ballynabineb. 


48. S. MEEiAm, Beinsch. {Alg. Fl, p. 160, tab. 12. fig. 1.) 
Long. 40 p ; lat. ad bas. semicell. 20 /x ; lat. ad apic. 25 p; lat, 
istbm. 14 jLt. 

I. Derry dare Lough. — II. Carrantuobill; Smiles S. of Ken- 
mare. 
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49. Staxteasteum alteenans, Breb. in Balfs, Bnt. Besm. 
p. 132, tab. 21. fig. 7. 

Long. 22 u ; lat. 21 ; lat. isthm. 7-5 

I. Moher Lough; Derryelare Lough; Lakes^near Eeces , 
and from Clifden to Eoundstoue ; Lakes east of Lough Bohn ; 
Naeoogarrow Lough; CHfden.-lI. Lower Lake of Killarnei , 
Gleiigarriff. 

50. S. DII/A.TATTJM:, JETirenh,: {Balfs, Brit. Besm. p. 133, tab. 21. 

^''i.^Creggan Lough.— H. Upper Lake of Killarney; Cloonee 
LoHgb. 

tVar. OBTUSIEOBTO, De lhi. Dr. Wat. Alg. of New 

Zeal. ^ Austral, p. 41, tab. 4. fig. 19.) 

I. Lakes near Eecess ; Ballynalaincb. 

51. S. lOKGisBiKUM, Aral. {Pritoh. Infus. ed. 1861 P- 743.) 
Long. 97 p; lat. sine spin. 87 p; lat. cum spin. 130-135 /i ; 

lat. istbm. 40 jLi. 

L Longli Aunierin.— II. Adrigole. 

52. S. TTJMiDiTM, Breh. in Balfs, Besm. p. 126, tab. 21. fig. 6. 

1. Near 'Westport.— IL Carrantuoliill. 

53. S. BEACHIATUM, Balfa. {Brit Desm. V. 131, tab. 23. 
^I. Kylemore ; Derryelare Lough.— II. Castletown. 

54. S. TEicoENE, Menegh. {Balfs, Brit. Besm. p. 134, tab. 22. 

^^L^Blheh Loughs.— 11. Lough Guitane; Mallow; Cloonee 
Lough ; Lower Lake of Killarney ; Carrantuohdl. 

Tar. i3, Balfs. {Balfs, Brit. Besm. p. 134, tab. 34. fig. 8, 

I. Ballynahinch ; Lakes, Clifden to Eoundstone.-n. Muck- 
ross; Adrigole. 

tVar. sEMiciECULAEE {nob.). [S. hexacerum, Wittr., var. 

semicirculare, Wittr. {Q-otl. och 01. Sotv. Alg. p. 52, tab. 4. 
fig. 9).] 

I, Derryelare Longb. 
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55. Statjeasteum haaboeliense, Witte, : {Bidrag til Kimds. 
om Norges Fershv, Alg. p. 42, tab. 2. fig. 27.) 

L Balljnabincli. 

56. S. cyetoceebm, Breh, in Balfs, Brit,JDesm, p. 139, tab. 22. 
fig. 10. 

Burma trigona. 

I. Balljnahincb ; Derrjclare Lougb; Lougb Shindilla.—II. 
Clogerbeen. 

Borina tetragona. 

II. Muckross ; Adrigole. 

57. S. AECTJATITM, iVbr {JForges JDesm, p. 36, tab. 1. fig. 18.) 

I. Lakes E. of Lougli Bofin. — II. Near Lough Brin. 

ttVar. GXJiTAiS'EiirsE, nov. var. (PI. XXIII. fig. 10.) 

A forma tjpica differt isthino latiore, processibus brevioribus 
cum delicatioribus spinis ad apices processuum, prominentiis 
brevioribus bifidis. Ion gitudine relative maj ore. 

Long, sine spin. 25 fx ; lat. cum spin. 40 fi ; lat. isthm. 14 fx, 

IL Lougb G-uitane. 

58. S. msiSEXTju, Arch {Briich Infm, ed. 1861, p. 742.) 

I. Moher Lough ; Nacoogarrow Lough ; Ballynahinch ; Clif- 
den. — II. Lough Guitane ; Lower Lake of Xillarney. 

59. S. POLTMOEPHDM, in Balfs, Brit. JDesm, p. 135, 

tab. 22. fig. 9, tab. 34. fig. 6. 

Borma trigona. 

1. Lakes near Eecess ; Ballynahincb. ; Lough Shannaeloon- 
tippen. — II. Kenmare; Adrigole. 

Borma tetragona. 

L Near Westport; Derryclare Lough ; Moher Lough ; Bally- 
nahinch. — 11. Lough Guitane ; Upper Lake of Killarney ; Ken- 
mare. 

Borma pentagona. 

I. Derry dare Lough.— II. Carrantuohill ; near Lough Brin. 

tYar. STTEGEACILE, Wittr, (Om Gotl. och 01, Bot'o, Alg, 
p. 51.) [S. crenulatum, 

Borma pentagona. 

I. Derry dare Lough ; Lakes E. of Lough Bofin. 

60. S. GEACiLE, Balfs, {Brit Bern, p. 136, tab. 22. fig. 12.) 

Borma trigona. 
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I N»r W»tport; Attaj 

Cloonee liough ; Oarrantuoliill. 

V«.MUM, Wm.. (*■*«? «! A.,.. Ifc-*. 

p. 46, tab. 2. fig. 31.) 

Porma trigona apicibus truneatis. 

Long.2.5,.;lat.35f.;lat.isthin.6At. 

II. Upper Labe of KiUarney. 

L..g.A„„i»l..-n. Ad,i.ol,. 
tt*BEEBOSEM, HOT. SUbsp. (PI- XXIII. J 

^/iagnuE., 1^2plo latiHS 

modiceconstrictum, sinuacu o , se ^^oeegsi-bus longis deuti- 

18 ft; lat. istbm. 11 ft. 

I. Derryclare Lougb. 

'ei. Stabeastebm ^rn^m Meyen. {Balfi, Brit. Besvu 

p. 138, tab. 23. . Atbry and Xabincba Lougbs; Bound- 

I. LatesnearEecess , Ath^ Lakes east of Lougb 

stone; Lakes, Clfiden to Eoundstone, i. 

Bofin ; Ballynabinch.— II- M . 

ttPorma paeta- (PI- XXIII. fig. 12.) ^ ^ 

Long, cnm proe. 35 p ; long, sine proc 16 ft , lat. cum i 

28 ft ; lat. istkm. 6 ft. 

1. BaUynabincb.— II. Adrigole. 

Tar. lONOiPES, Nbrd. {Norges Dem^ p. 35 

a Tertice vis® triangulares, lateribus bmodulosis. 



t62. Stafrasthum conxorttjm, DeZ^., var. pseudotetraceritm, 
Word, (JPr.Wat, Alg, of New Zeal, ^ Austr, p. 37, tab. 4. fig. 9.) 
1. Lakes near Becess. 


tt63. S. 2?-ATATOE, nov. sp. (PL XXIIL fig. 14.) 

S, mediocre, circiter dnabns partibus longius quam Latins, modice 
constrictum ; incisura parva et aperta; semicellulse snbquadran- 
gulares, marginibus lateralibus leviter crenatis, verrncis mncro- 
natis magnis tribus ad polos : angulis superioribus productis in 
processibns denticnlatis dirergentibus, apice tridentatis ; a vertice 
ri?se ellipticse, processibns productis ad polos ; projectione pro- 
minente trnncata central! in medio, seriebns duabus verrucarum 
snbquadratarnm intra marginem ordinatis; a latere visse sub- 
rotundse projectione mediana, processn conspecto inter yerrncas 
binas. 

Long, sine proc. 38*5 ju ; long, cum proc. 67 /x ; lat. ad bas. 
semicell. 20 fi ; lat. apic. sine proc. 25 ja ; lat. cum proc. 75 /x ; 
ioog. proc. 30-32*5 fx ; lafc. isthm. 12*5 crass. 21*5 /x. 

1. Derrjclare Lough. 

Compare witb /8. hracTiioj^rominem, Boerg. (Desm. Brasil, 
p. 952, tab, 5. fig. 52), and 8. ^aradoxurn, yox. fusiforme, 

Boldt. (Siber. ChloropL p. 118, tab. 6. fig. 37). 

tt64. S. Aecherii, nov. sp. (PI. XXIII. fig. 15.) 

8, magnum, subduplo longius quam latius (sine processibus), 
emarginatum ad medium ; semicellulsB breviter cuneat®, apice 
convexo glabratoque, marginibus lateralibus subrectis, angulis 
superioribus in processibus longissimis gracilibus radiatis denti- 
culis productis, subcurvatis extrorsum, apicibus tridentatis ; a 
vertice conspectse circulares, processibus radiatis denticulatis, 
apicibus tridentatis ; in embrana glabra. 

Long, (sine proc.) 69-78 /x j lat. cum proc. 130-140 fx; lat. 
sine proc. 43-48 /x ; max. long. proc. 50 jtx ; lat. istbra. 24 

I. Ballynabinch ; Derryclare Lougb. 

The vertical view of this species is similar to that of 8L verti- 
cillatum, Arcb. (of wliicb I have autbentic figures), but tbe 
front view is quite different. 

Turnip . JOTTEIT. BOTAITY, VOL. XXIX. E 
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lat. cum 


.in. 33-35 /t ; long, siue spin, 
lat. istlim. 10-12 /i. 

Clifden to Eoundst( 
•II. Cromagloun 


I, BaUynaWncli ; LakeS; 

Eeeess ; Derryclare Lougb 
Adrigole. 

69. S. Sebaidi, Beinsch. (Mg. FI p. 175, tab. 11. %• I-) 
Porma trigona. 

I. Near OugTiterard, 

Torma tetragona. 

IL CarrantuoHll. 

Var. omv^, Mrd. (NorgeB Besm. p. 34, tab. 1. fig. 15.) 
1. Near Westport ; Derryclare Lougb ; Arderry Long . 

4.70 s PSBUBOSEBAIW, WUle. (Bidrag til Bunds, om Borges 
FersTcv:Alg. P- 45, tab. 2. fig. 30.) tt*33TiAOEA-SE, noT. subsp. 

sidnplo latins quam longius ; semicellnlm ob- 
runeat® ad basin non inflatse, apicibus verrucis bifurcatis prseditse, 
angulis superioribus productis in radium dentieulatum rectum 
bffidum ad apicem, cum verruca insigni ad basin interiorem 
raffi; a vortice vis® biradiat® ad centrum multum mflat®, 
plabr® apicibus exbibentibus spmam unam. _ 

^ M- »»»>• 11 f - ~ 

18 p. 

I, Ballyitabinch' Eoundstone. 
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This subspecies differs from Staurastrum JBseudosebaldi, IVille, 
var. hicorne^ Eoldt. (Siber. Chloroph.tab.6. fig. 36), in the straighter 
processes of the end view, and in the presence of the w'arts at 
the base of the bifurcate processes. It difiers from Fseudo-- 
sehaldi^ Wille, ^toiuum^ Nord, (Er. Wat. Alg. of New Zeal. & 
Austr. p. 36, tab. 4. fig. 4), in the non-fusiform shape of the end 
view as well as in the not reduced apical warts. 

t7l. Statjbastexjm Majveeldtii, Del^, {JDesm, Suhalp. p. 160, 
tab. 18. fig. 12.) 

Long. 46 p ; lat. cum proc, 77 p ; lat. isthm. 10 fi, 

I. Ballynahinch. 

72. S. ATSTATiNiJM, OooJce et Wills- {Grevillea^ 1880, p. 92, 
tab. 139. fig. 6.) 

Long. 55 fx; lat. (cum proc.) 75-85 fx; lat, isthm. 18 fx. 

I. Ballynahinch ; Arderry Lough ; Lakes east of Lough 
Bofin ; Oorid Lough ; Lakes, Clifden to Eoundstone. — II. Upper 
Lake of Killarney ; Grien Caragh ; Adrigole ; Sugar Loaf Mt. ; 
8 miles S. of Kenmare. 

ttVar. TBTOCATUJsr, nov. var. (Pi. XXIV. fig. 2.) 

Var. cum apicibus semicellularum truncatis et verrucis minori- 
bus ; angulis contractis ad bases radiorum. 

Long. 58-65 jx ; lat. cum proc. 95-100 fi ; lat. isthm. 18-20 fx- 

IT. Lough Gruitane. 

tt^ BIBADIATTJM, BOV. Subsp. (PL XXIV. fig. 3.) 

S. submagnum, duplo latius quam longius (cum processibus)^ 
profunde constrictum, sinu sublineari; semicellulse obverse 
elliptico-semicirculares, lateribus subverrucosis, angulis (super- 
ioribus) in processibus robustis rectis granulatis productis, apice 
trifidis, dor so levissime convexo, verrucis numerosis emarginato- 
bifidis, serie verrucarum similarum intra marginem; a vertice 
visae fusiformes, utrinque verrucis numerosis emarginato-bifidis 
instruct is, serie una verrucarum similarum intra marginem 
unurnquemque, processibus granulatis apicibus trifurcatis. 

Long. 40 fx ; lat. cum proc. 82 /x ; lat. isthm. 8 fx ; crass. 23 fx. 

I. Lakes near Eecess. 

73. 8. EUSTEPHANUM, Balfs- {Brit. JDesm. p. 215.) 

I. Lakes, Clifden to Eoundstone; Ballynahinch. — II. Grien 
Caragh. 

p2 



gerum {JSreo.), moi-js, r- — > “ 

Long, cum proc. 60-75 /t'; long, sine proc. 37-O-40 

proe. 50-67 ju ; lat. isthm. 14-16 1^- 

I. Lakes near Eecess ; Arderry and Creggan Lor 
nakinoh.— II. Glen Caragh. 

75. S. Aectiscoh, Iwnd. (Desm. Sueo. p. 70, tak. 

I. Lakes east of Lougli Bofin. 

76. S. LJEVB, Balfs. (Brit. JDesm. p. 131, tab. 23. 

II, Adrigole. 

77. S. SEXCOSTATTTM, BHl). (JBdlfs, Brit, Desm. p, 


IL Lough. G-uitane ; Adrigoie. 

78. 8. MAEGAEITAOETIM, Menegl. (Balfs, Brit. Desm. p. 134, 
tab. 21. fig. 9.) 

Lorma tetragona. , /-x t -u 

I Near Westport; Eoundstone; Kylemore; Oorid Longb; 
near Ougbterard; Lakes, Clifden to Eoundstone and near 
Eecess.—n. Lough Guitane; Croinagloun ; Lower Lake of 
Killarney; GleuCaragh; Carrantuohill ; Castletown. 

I.^Kybrnorel Ballynabinch ; Lakes, Clifden to E^ndstone. 
_IL CarrantuohiU ; Sugar Loaf Mt. ; Lower Lake of Killarney ; 

Grlen Caragh. 

Forma hexagoiia. 

L Kylemore. 

tVar. HiETTTii, JSTord. (De Alg. et Char. i. p. 11, tab. 16. 
fig. 18.) 

II. Castletown; Carrantuohill. 

tt79' S- AKACHiroinES, nov. sp. (Bh XXIV. fig. 4.) 

A?, mediocre, modice constrietum, sinu lato et obtuso ; semi- 
celluliB latecampanulatse, apicibus truncatis granulis emargmatis 
prmditis, processibus longis gracillimis deaticulatis leriter incur- 
vatis ad angulos superiores, apicibus tridenticulatis ; a ver ice 
vis® annulo granulorum noveiu intra margineni, pentaradiat®, 
processibus longis attenuatis subflexis. 
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Long. S7fi; lat. cum proc. 67-71 ja ; lat. sine proc. 20 ju; 
long. proc. 25“27 jLt ; lat. isthm. 9 fc. 

I. Lakes, Clifden to Boundstone. 

80. Statoastbtim ABACOTE, (Brit JDesm. p- 136, 

tal). 23. fig. 6.) 

Long. 2 cum. proc. 48-52 fi ; lat. sine proc. 17’5-20 fi ; 

lat. isthm. 9 .ft. 

1. Derrjclare Lougli; Lakes, Clifden to Boundsfcone; Bally- 
nakincli ; Atkry Lough. — 11. Adrigole. 

81. S. TETEACEETJM, Balfs* (Brit Besifiu p. 137, tab. 23. 
%. 7.) 

I. Kear Westport; Ballynahinch ; Lakes, Clifden to Bound- 
stone ; Athry Lough ; Derryclare Lough ; Lough Aunierin ; 
near Oughterard ; Lough Shannacloontippen ; Boundstone ; 
Lakes near Becess ; Letereen Lough. — II. Lough Gruitaue ; 
Cromagloun; Tore Mt. ; Muckross; G-leiigarrifi; ; Upper and 
Lower Lakes of Killarney ; near Lough Brin ; Adrigole ; Castle- 
town. 

tForma teiooka, LunS,, (Desm\ Stiec. p. 69.) 

Long, sine proc. lift; long, cum proc. 32ft; lat. cum proc. 
30 ft; lat. isthm. 5*5 ft. 

1. Athry Lough; Lakes, Clifden to Boundstone ; Ballyna- 
hinch; near Westport.— IL Muckross ; Clogerheen; Grien 
Caragh ; Q-lengarriff ; near Lough Brin. 

Class C CE K o B I E 
Ord. VoLvociis^EiB. 

1. EirnoElKA Ei/EOAKS, BhrenK (BdbJi. M. Europ. Alg, iii. 
p.98.) 

L Lakes, Clifden to Boundstone. 

Ord. PA^rnoEirrE.®. 

1. PAifDOEiiirA yLomm, Ehrenh. (Bahh. Lc. p. 99, fig. 49.) 

1. Near Westport ; Bah eh Loughs.— II. Upper Lake of Kil- 
larney. 

1. Gou-iitm: PECTOEAiiE, (BalK h c, p. 99.) 

1. Moher Lough.— II. Upper Lake of Kiilarney. 
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, Ord. PEDIASTBEiB. 

1. Pediastehm angtooshm, Ehrnb. {Saifs, Brit. Besm. 
187, tab. 31. fig. 11.) 

1. ISFacoogarrow Lougli ; Shindilla Lougli. 

2. P. Menegh* {Balfs, Brit, JDesm, p. 187, tab. 31. 

1. Near Westport; Ballynahincb.— II. Lougb Guitane; 
logerheen; Ketimare; Mallow. 

Var. GBAsnJEATTJM, Salli. {SI. Europ. Alg. iii. p. 75.) 

T TSToar. WAs+.-nnrfc : Lakes. Clifden to Eoundstone; Creggan 


5. P. PBaTTJSXTM, Kuetz. {Saifs, Brit. vesm. p. loo, 

fig. 6 i?.) X L 

■ I. Mober Lougb; Derryelare and Creggan Loughs 

Sbannaeloontippen.— n. Upper and Lower Lakes of K 

6. P. TETEAS, Saifs. [P. Bbrenbergii, A. Br.'] 

Porma o. Dispositio cellular um I. 

I. Lakes, Clifden to Eoundstone ; Clifden ; Derryclar 
Lougb Aunierin ; Lougb Sbannaeloontippen.— II. Lot 
tane”: Upper and Lower Labes of Killarney ; near Lou 

Glengarriffs Cloonee Lougb; Mallow. 

Porma c. Dispositio cellularum 1 + 7. 

1. Derryelare, Babeb, and 'Sbindilla Lougbs; Long’ 
cloontippen; Clifden; Labes B. of Lougb Bofin.- 
Caragb ; Adrigole ; near Lougb Brin, 

Porma (f. Dispositio cellularum 5 + 11. 

IT. Glen Caragb. 


;b S'.ianiia- 
-11. Glen 


7. P. ISTTEGEUM, JSaeff. {Sa 
II. Lower Labe of Killarney, 
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Ord. SORASTEEJl. 


1. SELEJiTASTiiiJM Bibeaiai?um:, {Alg. M. p. G4.) 

I. JSTear Ou^literard. 


1. SOBASTEUM SPINFLOSFM, (Bdbll. FL EuTOp, Alg. 1X1. 

p. 81.) ■ 

L Lough Aunierin ; Derry dare Lough ; Ballynahiudi. — IL 
Lough Guitaue ; Kenmare. 


fl. STAUEOaENiA HETEBOCAOTHA, Nord, in Wittr. et Fford. 
Ig, Exsic. no. 451. 

L Derrydare Lough. 


2. 8. EECTANGELAEIS, A. Bv. {liabk. ML. MUTOp. Alg. 111 . 
P.80,) 

I. Lough Shannadoontippen ; Clifden. — Kenmare ; Lower 
Lahe ofKillarney; Castletown. 


1. CcELASTETJM SPH.^EICTJM, IFaeg. 
Europ. Alg. iii. p. 79, pro parte.] 

I. Kear Westport. 


2. C. CAMEEICTJM, Arch. {Ooolce^ Brit. Fr. Wat. Alg. p. 46; 
Wolle, Fr. Wat. Alg. 17. E. p. 170, tab. 156. fig. 5.) 

I. Lougbs Shannacloontippenaud Aunierin, — II. Grlengarrifi:, 

3. C. cttbictjm:, Ahey. [C. Kagelii, Bahh. FI. Europ. Alg. iii 
p. 79, pro parte.] 

I. Ballynahinch. 

fL C. YERETJCOSTJK, Bcinsch. {Contrib. ad Alg. et Fung. taf. 13. 
fig. 8 ; Contrib. ad Flor.Alg. ag. dulc. Bromont. pi. 6. fig. 3.) 

IL Adrigole. 


5. C. MiCROPOEirk, Faeg. {Babh. FI. Europ. Alg. iii. p. 80.) 

I. JSTear Westport ; Ballynahinch ; Nacoogarrow Lough. — IL 
Upper and Lower La.kes of Killarney; Adrigole. 
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II. PEOTOPHYTA, 


Class PEOTOOOCCOIEEiE. 

Ord. Beemobiejj. 

.ebesoeea, a. Br. [Opliiocytium aAuseula 
). iii. p. 68.] 


I. Eoundstone; near Westport ; near uuga 
near Eecess ; BallynaHneb ; Letereen Lougli ; I 
cloontippen. — II. CarrantuoliilL ; Lower Lake of K 
Caragli. 

1. DlCTTOSPHJilRinM EHEENBEBOIA-lSflJM, JSFae^, 

p. 47.) 

I. Longli Aunierin; BallynaHneb 
Caragb. 

1. Apioctstis Beattkia-KA, JSFae ^. { Ball . L c . p. 43.) 

T T^ear West-port.— II. Lower Lake of Killarney, on 


•II. Castletown 
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t2. OocxsTis Nagelti, a. Br. {Ball. FI. Europ. Alg. lii- 
p. 53.) 

II. 8 m. S. of Keiimare. 

t 3 . 0 . somtabia, in FTord. et WUtr. Alg. Fmc. 

no. 244. 

I. Olifden. 

Ord. Peotococcace.® (incl. 

I. POBEHTEIDTOil CEOBOTTO, iVae?'- {Ball. FI. EuTop. Alg. 

iii. p. 397.) 

II. Castletown. 

1. Plebeococctis tulgabis, Menegl. {Ball. 1. c. p. 24.) 

1. Common.— II. Common. 

2. P. ANGTTLOSTis, {Ball.l. c.p.2ii.) 

Crass, cell. 10-15 ju ; crass, membr. cell. 1-5-2-5 p. 

I. Near "Westport. 

tl. Acaothococctis aciculibebtis, Lagerl. {Bidrag till Sver. 

^ DiSi.l^ne acul. 20 /J; diam. cum acul. 26 /r ; long. acul. 3/x. 

II. Cromagloun. 

+2 A. sp. (PI. XVIII. fig. 14.) . 1 , - 

A cellulis solitariis vel in familiis parvis conglomeratxs, globosis 
membrana cellularum crassa, acicnlis validis brevibus numerosis- 

simis ornata. ^ 

Diam. (sine acul.) 34-42 fx; long. ac. 3^,i. 

Burren Hills, Co. Clare. 

1. Chlobococctjm Gigas, Grm. {Ball. FI. Emop.Alg. in. 

Near Westport; Lakes, Clifden to Eoundstone; Oorid 
Lougb.— II. Lougb Guitane. 

+tVar. MAXIMUM, nov. var. (PI. XVIII. fig. 13.) ^ 

Var. cellulis majoribus, fere quatuor in familiam tetraedrico 
ordinatis. 

Diam. cell. 22-28 fi. 

I. Derryclare Lougb. 
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2. Chloeogocoum: htjmicola, Balh. (FL Furo;p- Alg. iii. 
p. 5S.) 

II. Lough Gruitane. 

1. GrLCEOCYSTis AMPLA, Ball. (Fh Emop, Alg. iii. p. 29.) 

1. Lough Aunierin ; near Eecess ; Creggan Lough ; Lakes, 
Clifden to Eoundstone ; Lakes east of Lough Bofin ; Lough 
Shannacloontippen ; near Westport,— II. Near Lough Brin ; 
Adrigole. 

2. G-. EiJPESTEis, Ball. (L. c. p. 30.) 

I. Lough Shannacloontippeu ; Derrjdare Lough. — II. Near 
Killaruey. 

3. G. TESICXJLOSA, JFaeg. {Ball. 1. c. p. 29.) 

Biatn. cell. 7~9 fx. 

I. Derryclare Lough ; Eonndstone ; Oorid and Nahineka 
Loughs. — II. Upper Lake of Killarney ; Carranluohill ; near 
Lough Brin ; 8 m. S. of Kenmare. 

4. G. BOTEYOiUES {Kuetz.\ Naeg. {Ball, I, c, p. 30.) 

I. Derryclare Lough. 

1. Eeemosphjeea viridis, Be Barg. {Ball, FI, Europ, Alg. 
iii. p. 24.) , 

1. Lough Creggan; Lakes near Eecess. — 11. Cromagloun ; 
Clogerheen ; Lower Luke of Killarney ; Castletown ; Adrigole. 

ttl. BoXEXOCOCCIJS CAI/CARETJS, noY. sp. (PI. XTIII. fig. 6.) 

B. thallo minimo subgloboso circiter 32 cellularum, libero 
natantium vel in massas paryas aggregatarum ; cellulis ovato- 
cuneatis, polo latiore subemarginato et polo angustiore verso 
medio thalli. 

Diam. fain. 30-55 p ; long. cell. 9-12*5 p ; lat. cell. 10-12*5 p ; 
crass, cell. 7*5-10 ju. 

Prequent amongst Bpirogyram. small limestone pools on the 
Burrell Hills, Co. Clare. 

This differs from B, Braunii^ Kuetz., in the very different shape 
of the cells and in not having them so densely packed. 

2. B. Beattnii, liuetz.. {Ball, FI, Europ. Alg. iii. p. 43.) 

1. Near Oughterard; Lakes, Clifden to Eoundstone. — II. 
Cromagloun; Carrantuobill ; Lower Lake of Killarney ; Castle- 
towm ; Glen Caragh ; 8 m. S. of Kenmare. 
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1. Ueococcxts iFSTGNis, Kuefz, [Chroococcus macrococcus, 
Babh.^ et var. aureus, Balli. (FL Europ. Alg. ii, p. 33).] 

I. Lough Aunieriu ; Lakes, Clifden to liouudstone ; Balljna- 
Much. — IL Carrantuohiil. 

I. Ehaphidiijm poltmoephum, Fresen., var. AcicuLiEE (A. 
Er.), Babh. {FL Furop, Alg. iii. p. 45.) 

II. Lower Lake of Killaruey. 

• Yar. ealcattjm:, Babh. {FL Furop. Alg, iii. p.4o.) 

1. dSTear Westport j Greggan Lough; Baheh Loughs; Bailj- 
nahinch ; Lough Shanuacloontippeu ; Lakes, Clifdeii to Eound- 
stone.—II. Lough Guitane ; Cromagloun; Muckross ; Upper 
and Lower Lakes of Killarnej ; Glen Caragh ; near Lough 
Brin ; Carrantuohiil. 

1. ScEKEJDEsnus Brjij GATES, Kutz. [Sceuedesinus ohiusus, 
Megen \ S. quadricauda, T-urp.^ var. ecornis {Fhrenh.), Balfs 
{Brit Fesm. p. 190, tab. 31. dg. 12 h et ^)*] 

I. Near Westport; Clifden; Lough Shannacloontippen. — II. 
Lough Guitane ; Upper Lake of Killarney. 

t2. S. ALTEE5rA:jfS, Beinscli. {Alg. FL) 

I. Lough fcShannacloontippen ; near Oughterard; near Eecess ; 
Clifden.— II. Carrantuohiil ; Adrigole. 

t3. S. DEUfTiouLATES, Lagerh. {Bg. till Etoclcli. BecUadr., 
Frotococc, ocli FalmelL p. 61, tab. 2. figs. 13-16.) 

Long. cell. 12*5-14^ ; crass, cell. 7*5-9 p. 

L Bally nahinch ; Lough Shannacloontippen. 

ttYar. LiisrEATES, nov. var. (PL XYIII. fig. 7.) 

Yar. cellulis oblongis angustioribus et in unam seriem ordina- 
tis, nec cruciatim nec alternatim ; cum 2-3 dentibus parvis. 
Long. cell. 10-11 p i crass, cell. 2*5-4 p* 

I. Derry ciare Lough. 

4. S. QEABEIGAUDA, {Bdfs, Brit Desm. p. 190, tab. 31. 

fig. 12^-/.) 

I. Baheh Loughs; Lough Auoierin ; Ballyiiahinch ; near 
Westport ; Derryclare Lough ; . Creggan Lough ; Lough . Shan- 
nacloontippen.— IL Lough G uitane ; Lower Lake of Kiliarney; 
Clogerheen. 
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Yar, ABTJNDANS, XircTin. [S. quadricauda, Breb., var. ft, 
Malfs {Brit JDesm. p. 190, tab. 31. fig. 12 y).] 

I. Lougli Sbannacloontippen.— -II. Lower Lake of Killarncy. 

5. ScENEBESMUS ANTENNATXJS, JBreh., in Bcdfs, Brit, Besm, 

p. 222, tab. 85. fig. 27. 

I. Creggan Lough; Loy Lough; near Oughterard ; Lough 
Shannacloontippen. — II. Lough Guitane. 

6. S. ACUTUS, Meyen, (Balfs, Brit, Besm. p. 191, tab. 31. 
fig. 14.) 

I. [Near "Westport ; Lakes E. of Lough Bofin; Ballynahiiich ; 
Lerryclare Lough; Letereen, Shindilla, Nabincka, and Aunierin 
Loughs; Lakes, Clifden to Eoundstone.— -II. Lough Guitane; 
Upper and Lower Lakes of Killarney ; Clogerheen ; Glengarrifi: ; 
Cloonee Lough ; Adrigole ; near Lough Brin. 

Yar. OBLiQiJTJS, BahJi, (FI, JEJiiro^, Alg. iii. p. 64.) [S. ob- 
liquus, Kuetz,~\ 

I. Creggan, Derryclare, and Nabincka Loughs ; Letereen 
Lough. — IL Carrantuohill. 

Yar. BiMOEPHiJS, Ball. (I c.). [S. dimori^hus, Xuefz.] 

L Lough Shannacloontippen.— II. Lough Guitane. 

tl. POLTEBEITJM MINIMUM, A. Br. [P. Pinacidiuiu, 

1. Lakes, Clifden to Eoundstone ; Oorid Lough; Derryclare 
Lough. 

2, P. TETEAliBEicuM, Naeg. (Ball, FI, Furo^, Alg, iii. p. 62.) 
(PL XYIII. fig. 15.) 

Lat. 30-35 /z. 

I. Moher Lough.— II. Lower Lake of Killarney. 

t3. P. CAUDATiTM, Lagefl, (Bidrag till Sver, Alg. FL) [P. 
pentagonum, 

I. Near Westport; Lakes east of Lough Bofin. 

4. P. liONOiSPiNTJM, Ball, (FI, Eurog), Alg, iii. p. 62.) 

I. Baheh Loughs. 

5. P. ENOEME, Be Bary* (L. c. p. 63.) 

I. Near Westport. — II. Cromagloun ; Sugar LoafMt. ; near 
Lough Brin ; Castletown ; GlengarrilF. 
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Class CXAKOPHYCE^ or Phtooohbomaceje. 

Subclass ISTostochineju. 

Ord. ISfoSTOCACEiE. 

I. Nostoc SPHiBBicuM, Vauch {BahJh, M- Euro]^. Alg, ii. 
p. 167.) 

Diam. tball. 2*5-7 mm. ; diam. cell, veget. 4i~4i'5fi ; diam. 
lieterocyst. 6-7*5 ft. 

II. Tore Mt. 

I. CYLmjDEOSPEEMXJM MACEOSPEEMXJM, Klietz. {BaWl, h C. 
p. 186.) 

II. Muckross. 

ttl. Ak-ABJEKA (SPHiEEOZYaA) OETHOOONA., HOY. sp, (PL XYIII. 
fig. 8.) 

A. tricbomatibus subrectis, dispersis, dissepimentis constrictis, 
paliide serugineis, articulis subquadratis ; beteroejstidibus gio- 
bosis; spoils geminis vel singulis, magnis subrectangularibus 
diametro 3-4plo longioribus, membranis bypopachydermaticis. 


Diam. cellularum veget 5 p ; 

„ beterocystidum 6-7*5 ju ; 

crassit. sporarum adultarum 10-12 ju; 

long. „ „ ...... 30-38//. 


II. Ill peaty pools north of Cromagloiin. 

Tbe vegetative cells generally appear distinct from each other, 
being apparently connected by the mucilage ; tbe decidedly 
truncate spores, which are fully twice tbe diameter of tbe vegeta- 
tive cells, are characteristic. 

2. A. KassalIjII, Wittr. [Spbserozyga Hassallii, L c. 

p. 195.] 

Long. cell, veget. 7*5-10 p ; crass, cell, veget. 5*5-7 fi ; long, 
spor. adult. 17*5-22*5// ; crass, spor. adult, 7-8 /i. 

1. ISTear Westport. 

Ord. Eivitlaeiaceje. 

I. Calotueix Dillwyhi, Coolce. (Brit. EresJiw. Ale/, p. 276, 
tab. 113. fig. 2.) 

II. Cloonee Lough. 
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1. Eiyflaeta calcaeeAj Sm, Bot. (tab. 1799). 

L JN^ear Westport. 

2. E. G-EAKULiEEEA, QaTm. {Ooohe, Br. FresJtw. Alg. pi. 115. 

fig. 1.) 

Diam. trich. 4-12 /X. 

II. Tore Mt. 

3. E. ECHiKATA, Cooke. (Cooke, 1. c. tab. 114. fig. 2.) 

I. Lakes oear Eecess. 

Ord. SCTTOKEMACEiE. 

1. Tolypotheix AeoaoeopiI/A, Kuetz. (Babli. .FL Europ. 
Alg. ii. p. 274.) 

Articulis diametro paulo loiigioribus. 

Diam. trich. cum vag. 15 p. 

L Lakes, Clifden to Eoundstone. 

2. T. PYGMEA, Kuetz. (Balk. l.c. p. 275.) 

Diam. tricli. 8-10 p \ long, beterocyst, 8*5-10 p ; crass, hete- 
rocyst. 6*5-8*5 p. 

I. Lakes, Clifden to Eoundstone. 

A small form (diam. trich. p) with single heteroeysts was 
noticed which may belong to T. tenuis, Euetz. 

I. Athry Lake. 

1. Petalokema alatum, Berk. [Artbrosiphon alatus ( Grev.) , 
Balk. 1. c. p. 2G5.] 

1. Eallynabinch. 

tl. SCYTOKEMA CALOTEICHOIJDES, KuetZ. (Balk. M. EllTOp. 
Alg. ii. p. 253.) 

Lat. sine vag. 12'5-13 p ; lat. cum vag. 17-20 p. 

II. 8 m. S. of Kenmare. 

A form with tbe branchlets both geminate and single, they 
were also frequent ; the heteroeysts differed from those of the 
type in being rotund-elliptic. 

Lat. trich . sine vag. 7-8 p ; cum vag. 9-11 p. 

II. Cromagloun. 

2. S., sp. 

Diam. trich. 12-15 p ; cum vag. 23-25 p. 



ALGiE OF WEST IBELAKB. 


197 


, This Scytonema approaches large forms of S. foli/potricJioides^ 
Kuetz., but it has a comparatively thicker interiial triehome ; it 
was only seen in small quantity. 

II. Upper Lake of Killarney. 

1, Stigomma mifutum, Mass, [Sirosiphoii saxicola, Maey.'J 
(Cooke, Brit, Fresliw, Alg, p, 273, pi. 110. fig. 1.) 

Liam, tricli. cam vag, 20-'28 \i ; diam. trick, sine vag. 15-18 fc. 

1, Athry Lake.— 11. Oioonee Lough. 

2. S. TTJEEACEiJM, Gooke, (Brit. Freshto. Alg, '^.272, t nib. Ill, 
fig. 2.) 

JL 8 m. S. of Kenmare. 

The last two are probably Lichens when mature, 

Ord. OsCILLABIACEiE. 

1. OsciLLARiA PRINCEPS, Vauch, (Bahh, FI, Mur, Alg, li, 
p.ll2.) 

Lat. 30-32 g. 

1. Near Westport. — II. Sugar Loaf Mt. ; ildrigole ; Castle- 
town ; G-leugarriff. 

2. 0. UBOLiCHir, Kuetz, (Bahh, FI, Murop, Alg, ii. p. 109; 
Cooke's Brit, Fresliw, Alg, p, 253, tab. 97. fig. 7.) 

I. Creggan Lough. 

3. O, KIGBO-TIBIBIS, TJiio. (Bahh, FI, Murop, Alg, ii. p. 292 ; 
CooJce^s Bi'it, Fresliw, Alg, p. 252, tab. 98. fig. 2.) 

Lat. fil. 12*5 p, 

I. ISTear 'Westport. 

4. 0. LiMOSA, Ag, (Bath. FI. Murop, Alg* ii. p. 104 ; Cooke’s 
Brit, Fresliw, Alg, p. 251, tsih, 97, fig. d.) 

II. Cloonee Lough ; Carranfcuohill. 

5. 0. TENUIS, Ay. (Bahli, Fl, Mu7wp, AIg. ii. p. 102 ; Cooke’s 
Brit, Fi^esliio, Alg, p. 249, tab. 96. fig. 8.) 

II. Castletown ; Carrantuohill ; Mallow. 

6. 0. LEPTOTBICFA, Kuetz. (Bahh. FI, Murop. Alg, ii. p. 06; 
Cooke’s Brit, Fresliw, Alg, p. 247, tab. 96. fig. 5.) 

Lat. fil. 3 fi. 

I. Near Westport. . 
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7. OSGILLABIA TEKEEBIMA, {Boblu M. JEuT, Alj, H 

p. 96 j Cooke, Brit. Breshw. Alg. p. 247, tab. 96. fig. 4.) 

I. Derryclare Lougb. — Carrantuohill 

I. Mjcrocolees MtTLLEEii, fiol. [Scfiizotbrix Miillerii, 
{Balk, Bl JEmop, Alg. ii. p. 269).] 

Diam. trich. 9-12 /-e; diam. vag. 30 /i. 

II. Lower Lake of Ellarney. 

1. Lykobta stjbeusoa, Cooke, ^ {Brit. Freshw. Alg. p. 262, 
tab. 101. fig. 3.) 

I. Mober Lougb. 

fl. Spibblika tbeeosa, Cram. {Sedwigia, ii. p. 61, tab. 12. 
fig. 1.) 

Diam. tricb. 4*5-5 g. 

1. Near "Westport. 

2. S. tenbissima, Kuetz. {Balk. Fl. Furop. Alg. ii. p. 92.) 

L Near Westport. 

Subclass CHROOCOCCACEiE. 

Ord. CHROOCOccACEji:. 

1. Gheoocoocbs tbeoibbs, Ffaeg. {Balk. Fl. Furop. Alg. ii. 
p. 32.) 

1. Near Westport ; Kylemore Clifden ; Bally nabincb. — II. 
Tore Mt. ; Glen Caragb. 

2. C. coHJEEEKs, Naeg. {Cooke, Brit. Freskw. Alg. p. 204, 
pi. Ixxxiii. fig. 1.) 

I. Derry dare Clough; Boy Lougb. 

1. Glceocapsa jeebgikosa, Kuetz. {Balk. Fl. Fur. Alg. ii. 
p. 39 ; Cooke, Brit. Freskw. Alg. p. 207, tab. 84. fig. 2.) 

II. Carrantuobill. 

2. G. MAGMA, Kuetz. {Balk. Fl. Fur. Alg. ii. p. 42 ; Cooke, 
Brit. Freskw. Alg. p, 208, tab. 84. fig. 3.) 

II. Tore Mt. 

3. G. njj'Bicojjk, Kuetz. {Balk. Fl. Fur. Alg. ii. p. 43 ; Cooke, 
Brit. Freskw. Alg. p. 208, tab. 84. fig. 4.) 

II. Near Eillarney. 
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1. Synechococogs JiEuamostTS, {Bahh, FI. Ear. Alg, 

ii. p. 59.) 

Long. 32-37 ft ; lat. 21“24i 

I. Lougli Auiiieria ; Lakes near Eecess ; near Westport. — 
II. Lough Q-aitane ; Carrantuohill ; xidrigole ; 8 ra. S. of Ken- 
mare. 

fl, Mesismopedia iERUGiHEA, Breb. (BahF L c. p. 57.) 

Crass, cell 4*5-6 /t. 

1. Lakes, Clifden to Eoundstone. 

2. M, GLAXJCA, Faeg. (Bahh L c. p. 56.) 

I. Near Westport; Lough Aunierin ; Lakes near Eecess; 
Shindilla, Nabincka, and Derrjciare Loughs ; Letereeia Lough : 
BallynaMucli ; Boy Lough. — II. Lough G-uitaue ; Castletown ; 
Upper Lake of Killarney ; Adrigole. 

3. M. TIOLACEA, Kuetz. (BabKL a, p. 57.) 

II. Cloonee Lough. 

t4. M. iiiEEGULAEE, Lagerli. {Bidrag til Bver. Alg. tab. 1, 
figs. 5 et 6.) 

I. Arderry Lough. 

1. Teteapedia setigeea, Arch. {GreviUea, i. p. 46, tab. 3. 
figs. 14-17.) 

Diam. sine spin. 7*5 ft ; long. spin. 6 ft ; crass. 5 ft. 

I. Kylemore. 

I. Aphatocapsa Gteetillei, Bdbh. {FL Eicrop. Alg. ii. 
p. 50.) 

A form with the cellules more densely crowded than usual. 

II. Cromagloun ; Tore Mt. 

tfVar. MiCROGEANULA, nov. var. (PL XYIIL fig. 9.) 

Var. cellulis multum minoribus et confertioribus. 

Crass, cellulae 2-2*5 ft. 

I. In pools, free swimming, near Ballynahinch. 

fl. Glaxjcocysxis Nostochinearum, Itz. {Babh. FL Europ. 
Alg. iii. Addenda &c. p. 417, c. fig.) 

II. Near Lough Brin ; Carrantuohill ; Grien Caragh. 

LIA"N. JOVRK . — BOTAA'V, TOL. XXTX, q 
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1. Mioeoctstis MABGIITATA, Kirchn. {Goolce, Brit. FresTiw. 
Alg. p. 212, pi. Ixxxvi. fig. 6.) 

1. Lough Shannaeloontippen. — ^II. Cromagloun. 

2. M. PEOTOSBifiTA, Ball. (FI. Furop. Alg. ii. p. 52.) 

I. Creggan Lough ; Shaunaclooutippeu, Boy, Fabincia, and 
Oorid Loughs. — II. Lough Guitane ; Fpper and Lower Lakes 
ofKillarney; Glengarriff; Cloonee Lough ; Adrigole. 

fl. Aphaitothece SAXicoiA, Faeg. (Ball. 1. e. p. 63.) 

1. Facoogarrow Lough ; Loughs Aunierin and Creggan.— II. 
Carraniuohill. 

1. CraiosPHiEEixiM KnETZiNGiANtTM, Faeg. (Ball. 1. c. p. 55.) 
1. Aunierin and Oorid Loughs ; Shindilla Lough. 

Class Diatoma CEiB. 

1. Cyceotelea OPEBCULATA, Aaeto. (W. Sm. Brit. Biat. i. 
fig. 48.) 

1. Derryclare Lough ; Nacoogarrow Lough ; Shindilla Lough ; 
Clifden.— II. Tore Mt. ; Lough Guitane ; Lower Lake of 
Killarnej. 

2. a Ktjetzifg-iana, Thw. (W. Sm. I c. fig. 4i7.) 

I. !Near Westport ; Houndstone. — IL Lough Guitane. 

1. Melosira variahs, (W. Sm. Brit. Biat. ii. p. 57 
tab. 51. fig. 332.) 

II. Lower Lake of Killarnej ; Carrantuoliill ; Mallow. 

2. M. AREFARiA, Moore. [Orthosira arenaria, W. Sm. 1 . c. 
p. -59, tab. 52. fig. 334.] 

IL Clogerbeen. 

1. Stjeieella LINEARIS, W. Sm. (Brit. Biat. i. p. 31, fig..58 a.) 

1. Near Westport ; Lakes near Kecess. — II. Lough Guitane 
Low'er Lake of Killarnej ; Glengarriff. 

Tar. coNsrBiCTA, Bahk. (Fl. Furop. Alg. i. p. 52.) 

II. Lough Guitane. 

2. S. BiSERiATA, Breh. (W. Sm. Brit. Biat. i. p. 30, fig. 57.) 
I. Near Westport ; Lakes E. of Lough Bofin,— -II. Glen 

€aragh ; near Lough Brin; Glengarriff. 
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3. Stoteella apicitlata, W. Sm, {Bahh- FI. Eurap. Mg* i. 
p, 54.) 

I. Molier Lough ; Lakes E. of Lough Bo6q*-^IL Gleugarriff. 

4. S. sPLEJsruiDA, Kwetz. (TF. Btn. Brit Biat p. 32, tab, 7. 
fig. 62.) 

I. Creggaa and Berry dare Loughs ; Lakes E. of Lough Bofin. 

5. S. jroBiLis, W. Sm» (L, c. fig. 63.) 

I. Berrjelare Lough. — II. Lough Guifcane. 

6. S. o?ATA, Kmtz. {W. Sm. 1. e. fig. 70.) 

II. Mallow. 

7. S. MmuTA, Breh. (W. Sm* h e. p. 34, fig. 73.) 

II. Mallow. 

1. CrMATOPLEUBA EELiPTiCA, JF. Bm* (X. c. p. 37, tab. 10. 
fig. 80.) 

Barren Hills, Co. Clare. 

2. C. SoLEA, W. Sm. (L. c. p. 36, tab. 10. fig. 78.) 

I. Near Westport.— II. Mallow. 

1. Epithemta TtJEGiDA, Kuetz. (W. 8m. Brit. Biat. i. tab. 1 ; 
Bahh. El. Europ. Alg. p. 62.) 

L Lough Aunierin ; near Westport.— II. Lower Lake of 
Killarney ; near Lough Brin ; Clogerheen. 

2. E. WESTEEMiANjri, Kuetz. {Pritch. Infm. 1861, p. 760, 
tab. 4. fig. 2.) 

I. Lakes, Ciifdea to Eoundstoiie; near Westport. — IT. 
Muckross. 

3. E. Hyndmautni, W. 8m. {Brit. Biat. i. p. 12, tab. 1, fig. 1.) 

II. Clogerheen. 

4. E- soEEX, (X. e. tab. 1. fig. 9.) 

I. Lough Aunierin. 

5. E. gibba, Awejf;?. (X. tab. 1. fig. 13.) 

1. Creggan Lough ; Lough Aunierin ; near Westport ; Lakes 
E- of Lough Bofin. — II. Muckross; near Lough Brin; Cronm- 
gloun; Tore Mt. ; Lower Lake of Kiilarney. 

q2 
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6. Epithemia ventrioosa, Kuetz, {W* Sm* BriL Diat* toh, 1. 
fig. 14.) 

L Derryclare Lougli . 

7. E. alpestris, W* Sm, {L, <?. tab. 1. fig. 7.) 

11. Gromagloun; Muckross. 

1. Efitotia incisa, Greg. {Micr. Journ. ii. p. 96, tab. 4. 

fig. 4.) 

1. Lakes, Clifden to Eoundstone ; Oorid Longb ; Nacoogarrow 
Lough. 

2. E. HiODOH, Bhrenl. (Bahh. FI. Mur, Alg, i. p. 69.) 

I. Lakes near Eecess ; Kylemore ; Oorid Lough ; near 
Oughterard. — II. Lough Guitane. 

3. E. tetraodoh, Mlirenl. (L, c. p. 70.) 

II. Lough Guitane ; Glengarriff; 8 m. S. of Kenmare. 

4. E. niADEMA, Mhrenh, (L. c. p. 70.) 

I. Derryclare Lough. — II. Lough Guitaue. 

5. E. BIBENTFLA, Wi Sm, (L. c. p. 71 .) 

^ 1. Lakes, Clifden to Eoundstone. 

6. E. Mhrenh . (W. 8m. Brit. Biat, ii. tab. 33. fig. 283.) 

I. Lough Aunierin; Eoundstone; near Westport. 

7. E. MAJFS, W. Sm. (L. c. fig. 286.) 

II. Carrautuoh ill ; Tore Mt- ; Castletown. 

Yar. BiDENS, W. Sm. [Himantidium bidens, Greg. (Micr. 
ii. tab. 4. fig. 21).] 

I. Lakes near Eecess. 

S, E. GRACILIS, EJirenh. (W. Sm. Brit. Diat. fig. 285.) 

I. Near Westport; Nacoogarrow*, Aunierin, Letereen, and 
Derry clare Loughs ; Lakes E. of Lough Eofin; Shindilla and 
Nabiucka Loughs ; Eoundstone. — II. Lough Guitane; TorcMt. ; 
CarrantuohilL; Castletow'n ; Upper and Lower Lakes of Elillarney ; 
8 m. S. of Kenmare. 

9. E. MOKOBON, Mhrenh. {Bahh. FL Murop. Alg. i. p. 73.) 

II. Upper Lake of Killarney. 

10. E. PEOTiJsrALis, Dife {Bahh. he. p. 73; W. Sm. Brit. 
Biat. ii. fig. 280.) 

L Eoundstone; Creggan^ Aunierin, Moher, Letereen, Shindilla, 
Nabincka, and Derrydare Loughs ; Bally nahinch ; Lakes E. of 
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Lough Bofin ; near Westport. — II. Lough G-uitane ; near Lough 
Brin ; Glengarriff ; Lower Lake of Killarney. 

11. Eukotia Soleieolii, Kuetz. ( W . Sm. Brit. Diat. ii. tab. 33. 
fig. 282.) 

1. E'ear Westport. 

I. Ceeatoneis Ambhioxys, JBaM. (/Sf«s«o. p. 37, tab. 9. 

fig. 4.) 

II. Muckross. 

1. Cymbema Eheeebeeoii, Kuetz. {TF. Sm. Brit. Biat. i. 

p. 17, tab. 2. fig. 21.) 

1. Near Westport ; Creggan Lough. 

2. C. cusbidata, Kuetz. (W. Sm. 1 . c. fig. 22.) 

I. Near Oughterard; near Westport ; Moher Lough; Nabmeka 

and Shindilla Loughs.-II. Glen Caragh; Glengarriff; Cloouee 

Lough. _ ^ „ 1 

3. C. TUEOiDA, Gtreg. {Micr. Journ. iv. p. 5, tab. 1. fig. b.) 

I. Eouiidstone.— li. Carrautuohill ; Adrigole. 

4. C. MACULATA, Kuetz. ( W . Sm. 1 . c . fig. 23.) 

I. Lakes, Clifden to Eoundstone; Nacoogarrow Lougu.— II. 
Near Lough Brin ; Mallow; Clogerheen. 

1. CoccoNEMA BAFrcEOEATUM, Khreul. { W . Sm. 1 . e. tab. 23. 
219 ) 

il. Muckross; Tore Mt. ; Mallow ; Clogerheen. 

2 C CYMBiFOEHE, Khrenh. { W . Sm. 1 . c . fig. 220.) 

I Lough Aunierin; Creggan Lough; Eoundstone ; near 
Westport.— II. Muckross; Tore Mt.; near Lough Bnn; 
Glengarrifi-; Lower Lake of Killarney ; Lough Gmtane; 
Clogerlieen. 

3. 0. CisTUi/A, Jffempr, {Bahh FL Europ. Alg^ i. ly 84.) 

1. Aunierin and Derryclare Loughs; Eoundstone; Creggan 
Lough.— II. Mallow; Lower Lake of Killarney ; Tore Mt. ; 
Clogerheen; Lough Guitane ; Muckross. 

4. C. PABTTO/ P* 222.) 

I. Near Westport ; Creggan Lough ; Eoundstone ; Derryclare 
Lough.— II. Tore Mt. ; Muckross ; Lough Guitane ; Cloonee 
Lough; Mallow* 

1. EycYO]SEMA CJISPITOSTJM, Kuetz. (W. Sm. I c. 11. p. 68, 

tab. 55. fig. 346.) 

I. Near Westport. 
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2. Encyonema geacile, EahJi. (.Fh Europ. Alg, i. p. 86.) 

I. Near Westport ; Lougli Aumerin; Nacoogarrow Eoligli* 
Balljnalimcli. — 11^ Muckrossj Griengarriff; Clogerheen; Cloonee 
Lougli ; 8 m. S. of Kenmare. 

1. A MPHOEA OTALis, Kuetz. ( W. S?ji. Brit. Biat. i. tab. 2. fig. 26.) 
. I. Near Westport ; Mober Lough.— II. Clogerheen ; Boss 
Island. 

1. CoccouEis Pediculus, EJirenb. ( W . Sm. l.c. i. tab. 3. fig. 31.) 
IL Lower Lake of Killarney ; Mallow. 

2. 0. Placektula, Elirenh. (W. Sm. L c. i. tab. 3* fig. 32.) 

1. Near Westport ; Lakes near Eecess; Nabincka Lougb. — 

IL Mallow; Clogerheen. 

3. C. Thwaitesii, JV. Sm. (X. e. i. tab. 3. fig. 33.) 

I. Mober Lougb ; Clifden. — IL Muekross ; Tore Mt. ; Lougb 
Guitane. , 

I. Achkakthidium miceocephalijm, Euefz. ( W. Sm. 1. c. ii. 
tab. 61. fig. 380.) 

1. Near Westport ; Sbindilla Lougb. — II. Adrigole ; 8 in. 8. 
of Kemnare. 

2. A. LAKCEOLATUM, Breb. (W. Sm. 1. c. ii. tab. 37. fig. 304 .) 
1. Near Westport. — IL Eossmaeowen; Castletown. 

1. Aohkakthes EXILIS, Kuetz. (W. Sm. 1 . c. ii. p. 29, tab. 37. 
fig. 303.) 

1. Derryclare, Nacoogarrow, Sbindilla, Boy, Nabincka, Babeh, 
Shannacloontippen, and Mober Lougbs ; near Westport ; Bally- 
nahinch ; Eoundstone; Lakes, Clifden to Eoundstone. — II. Tore 
Mt.; Muekross; Gleiigarriif; Lougb Guitane; Mallow. 

2. A. SITBSESSILTS, Euetz. (W. Sm. 1. e. p. 28, tab. 37. fig. 302.) 
II. Eossmaeowen. 

1. OnoKTiDitJM HYEMALE, Kuetz. {W. Sm. 1. c. p. 15, tab. 34. 
fig. 289) 

II. Mallow. 

2. 0. MESODOK, Kuetz. (W. Sm. 1. c. tab. 34.) 

I. Eoundstone.— II. Tpre Mt. ; , Lower Lake of Killarnej ; 
Carrantuobill. 


ALaM OF WEST TBELAEP. 


205 


3. Obohtidiem mutabii^b, W. Sm. (Brit Biat ii. p, 17, 
tab. 34. fig. 290.) 

I. INTear Westport; ISTacoogarrow and Shindiila Loughs; 
Kabineka and Lerrjciare Lougbs.^ — Clogerlieen ; Lougb 
G-uitane; Upper Lake of Killarney; Glengarriif; 8 m. S. of 
Uenmare. 

I. Feao-ilaeia capucika, Besmaz, (W, S??i. L c. tab. 35- 
fig, 298.) 

II, Clogerheen; Carrantuohill ; Lower Lake of Killarnej; 
Mallow, 

1. DiATOMA WLaAEE, j&ory. (W, Sm. I c, p*89, tab. 40. fig. 309.) 

1. Lakes near Eeeess. 

2. D. ELOKQ-ATaM, Ag. (W. Bm, 1. <?. tab. 40. fig. 311.) 

I. Boy Lougli; Mober, Creggan, Babeb, and Shindiila Loughs ; 
Eoundstone ; Ballynabincb. 

1. SxKEDEA LTJiirAEis, Ehfenb, (W. Bm. h c\ i, p. 69, tab, 11, 
fig. 82.) 

1. Mober, JSTacoogarrow, Aunieriu, Babeb, Denyclare, and 
Shindiila Loughs ; Ballynabincb; near Westport ; Eoundstone; 
Lakes E. of Lough Bofin, and from Clifden to Eoundstone. — II. 
Cloonee Lough ; near Lough Brin ; Upper and Lower Lakes of 
Killarney ; Tore Mt. ; Oarrantuobill ; Clogerheen ; Adrigole ; 
Glengarrift*; 8 m. S. of Keninare. 

2. S. BICEPS, Kuetz. (JRalh. M. Ewrop. Alg. i. p. 130.) 

I. Near Westport. — 11. Adrigole. 

3. S. pxjLCHELiiA, Kuetz, (W* Bm. Brit. Biat. i. ]>* 70, 
tab. 11. fig. 84.) 

I. Mober Longb; Shindiila Lough.' — II. Muckross; Glen 
Caragb ; Lower Lake of Xillarney ; Mallow. 

4. S. Ulna, Elrenl* (BahL EL Eurojg. Alg. i, p. 133.) 

II. Tore Mt. ; Upper and Lower Lakes of Eillarney; near 
Lough Brin; Lough Guitane ; Mallow. 

5. S. SPLENDENS, (.BaM. 7. c. p. 134.) 

I. Mober, Boy, and Nacoogarrow Loughs ; Lakes B. of Lough 
Bofin; near Oiighterard ; Babeb Loughs ; Derryclare.— II, 
Lower Lake of Killarney ; Clogerheen ; Lough Guitane. 

6. S. Ehrenb. (W. BrnyBrit BiatL 2 A'A). 12. 

fig. 93.) 

II. Clogerheen ; Eoss Island. 
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7. Synedra Acus, Kuetz. {Babl, FL Furop. Alg. i. p. 136.) 

1. Baheh Loiiglis.—IL Lough G“uitane. 

Yar. APICTJLATA, Bahh. (X. c» p. 136.) 

I. jSTabincka and Shindilla Loughs; Nacoogarrow Lough. — 
II. Lough Gruitane. 

8. S. UELiCATissiMA, Kuetz. (W- Sm. Brit, Biat, i. tab. 12. 
fig. 94) 

I. JS'ear Westport ; Lough Shindilla; Ballynahinch ; Derryclare 
Lough. — 11. Clogerheen. 

1. Asteetonella eoemosa, JECass, (W, Sm, I, r. ii. p. 81.) 

I. Baheh Loughs ; Moher Lough; Kylemore ; near Westport.— 
II. Tore Mt. ; Lower Lake of Killarhey. 

1. Amphiplbtjea pelltjcida, Kuetz, {W, Sm, I, c, i. p. 45, fig. 
127.) " 

I. Derryclare Lough ; Ballynahinch ; near Westport. — II. 
Boss Island* 

1. iN'iTzscHiA Amphioxys, if; Sm, {Brit, Biat, u 'p, AO, 
tab. 13. fig. 105.) 

1. Boundstone.— 11. Castletown ; 8 tn. S. of Kenmare ; 
Bossmacowen. 

2. ]Nr. TiYAX, W. Sm, (Z. c, tab. 31. fig. 267.) 

11. Mallow. 

3. IST. PAETiiUA, W. Sm. (Z. c, tab. 13. fig. 106.) 

I. l^ear Westport. 

4. ]Sr. siOMOiUEA, W. Sm, (Z. c, tab. 13. fig. 104.) 

II. Mallow. 

5. IN’. CTJBVULA, W. Sm. {Balli, FI. Furop, Alg, i. p. 156.) 

I. Lakes near Becess, and from Clifden to Boundstone; near 
Westport ; Derryclare Lough. — II. Glengarriff; near Lough 
Brin; Upper Lake of Killarney ; Cloonee Lough. 

6. LLNEABis/ IF. {Brit. Biat, i. p. 39, tab. 13. 

fig. 110.) . 

II. Cloonee Lough. 

7. TENUIS, IF. aSV; 2 . {L, c, p. 40, tab. 13. fig. 111.) 

II. Glengarriff; Tore Mt. 

8. ]Sr. MiNUTissiMA, W. Sm, {L, G, p. 41, tab. 13. fig. 107.) 

I, Derryclare Lough. 
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1. J^iTzscHiELLA AcicuLAEis, Malli. (FL Furop. Alg. i. 
p. 164.) 

I. Lakes near Eecess. 

1. Naticttla ctjspibata, Kuetz. (W. S?n. Brit. Fiat. i. 
p. 47, tab. 16. fig. ISl.) 

1. ’Nbb.t Westport. 

2. K BHGMBOIDES, Fhrenl. {W. Bm, I c. i. p. 46, tab. 16. 

fig. 129.) \ 

I. Lough Aunierin ; Ballyiiahincli ; near Westport. — II. Glen 
Caragli; Upper and Lower Lakes of Killarney ; 8m. S. of 
Kenmare.' 

3. N. SEBIANS, Xuetz. (W. Sm, L c, tab- 16. fig. 130.) 

I. Derry dare Lougb ; Ballynahinch ; near Westport. 

4. N. ELLTPTiCA, Kuetz* [N. ovalis, W, Sm, L c. p. 48, tab. 
17. fig. 153.] 

II. Tore Mt. 

5. ]Sr. Q-iBBEEXJLA, W* Sm. (Z. c. p. 51, tab. 17. fig. 160.) 

I. Creggan Lough. — II. Lough Guitaue ; Eoss Island (forma 
leviter inflata in medio). 

6. N. INFLATA, Kuetz. (W, Sm. 1. c. p. 50, tab. 17. fig. 158.) 

IL TorcMt. 

7. ]Sr. AMPHiSBiENA, (W. Sm. 1. c. tab. 17. fig. 147.) 

L Near Westport; Shindilla Lough; Lakes E. of Lough 
Bofin. 

8. N. SPHJEEOPHOBA, {W. Sm. 1. c. tab. 17. fig. 148.) 

II. Giengarriff ; Cloonee Lough. 

9. N. PusiLLA, IF. (Z. e. fig. 145.) 

II. Eossmacowen ; Castletown. 

10. N. ANGiicA, f . CBASSA. [N. tumida, W. Sm. Brit. 

Fiat. i. tab. 17. fig. 146.] 

I. Lough Aunierin. 

11. N. BHTNCHOCEPHALA, Kuetz. {W. Sm. tab. 16. 

fig. 132.) 

I. Boy Lough ; Nabincka Lough. 

Eorma eobttsta, Balh. (BabJt. FL Furop.Alg. i. p. 196.) 

I. 'Near Westport. ^ " 

Eorma PABTA, ZfiM. [N. dirhyncus, Z7zmii.] (Z. c. p. 196.) 

L Near Oughterard. 
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12. I^AVICULA AMPHiBHXNcrs, Mreuh. {W. Sm. Brit, JDiat, 

i. tab. 16. fig. 142.) 

I. Ballynabinch ; Kylemore ; Shindilla and Derryckre Lougbs ; 
Lakes E. o£ Lough Bofin ; near WestiDort. 

13. N. PEOBUCTA, W* Sm. (L, c. fig. 144.) 

II. G-lengarriff. 

14. N. EXiLis, Grun. {BahTi. FI, Fiirop, Alg, i. p. 198.) 

1. Berry dare Lough 5 Lakes, Clifden to Bouudstoiie , ^lacoo- 
garrow Lough ; Boundstone. — TI. Cioonee Lough. 

15. N. ANorsTATA, W, Sm, {Brit, JDiat, p. 52, tab; 17. fig. 
156.) 

I. Derrydare Lough ; Lakes near Becess.— Tore Mt. ; 
Castletown. 

16. ]Sr. CETPTOCEPHALA, Kuetz, {W, Sm. h e, fig. 155.) 

I. Near Westport ; Moher and NabinckaLoughs‘; Eouudstoiie. 
— II. GlengarrifF; Clogerheen ; Mallow. 

Var. EANCEOLATA, Gruu,^ {lialli, FI, Europ, Alfj» i* p- 198.) 

II. Lower Lake of Killarney. 

17. N. niCEPHALA, Fhrenh, {W, Sm, Brit, Fiat, i. p. 53, tab. 1/ . 
fig, 157.) 

I. Creggan, Shindilla, and Moher Loughs.—II. Adrigole; 
Cioonee Lough ; Carrantuohill. 

18. N. TNUOSA, Fhrenb, {Babenh, Silssw. Fiat, tab. 6. fig. 56.) 
I. Lakes, Clitden to Boundstone; Lough Aunieriii. 

1. PiNNXJLAEiA NOBiLis, Fhrenb, {W, Sm, Brit, Fiat, i. p. 54, 

tab. 17. fig. 161.) ^ . 

1. Near Oughterard; Ballynahindi. — II. Lough Gaitane ; 
near Lough Brin; Muckross; Carrantuohill. 

2. P. MAJOB, Babh, {W, Sm, I, e, tab. 18. fig. 162.) 

. I. Near Oughterard ; near Westport ; Shindilla and Creggan 
Loughs.— II. Cromagloun; Clogerheen; Upper Lake of Kil- 
iarney. 

3. P. Eabenhobstii, iBaZfs. {Balh, FI, Furop.Alg, i. p. 211.) 
I. Near Westport ; Ballynabinch ; Loughs Shindilla and 

Aunierin; Lakes near Becess. — ^II. Lough Guitane; Adrigole; 
' Lower Lake of Killarney ; Glengarrifi: ; Cioonee Lough. 
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4. PiNKTiLABtA Tabeliabia, Mrmb. {TT. Sm. Brit. Biat. i . 

tab. 19. fig. 181.) ^ 

I. Near Westport ; Lakes near Eecess.— II. Gleugarnfi ; 

Upper Lake of Killarney. 

Var. ACB0SPHiEBiA,ii:«5L (W. Sm. 1. c. taU 19 fig. 183.) 

1. Lakes near Eecess ; Ballynahincli ; near Westport.-il. 
Cromagloun ; Muckross; Castletown; Clogerheen. 

5. P. GiBBA, Bhrenb. {W. Sm. 1. e. fig. 180.) t i. i? 

I. Near Westport ; Aunierin and Moher Louglis ; • 

of LoughBofinand near Eeeess.-^IL Lough Guitane; Muc - 
ross ; G-omagloun ; Lower Lake of Killarney ; near Lough Brm ; 
Giengarriff. 

6. P. TiEiDis, W. Sm. {L. e. tah. IS. fig. 163.) 

1. Near Westport; Eeundstone; Shannac-loontappei^ bhi^ 
dilla, Oorid, and Creggan Loughs ; Lakes E. ° ^ 

11. TorcMt. ; Cromagloun ; Glengarnfl ; Carrautuolull , Mallow . 

Lower Lake of Killarney ; Clogorheen. 

7. P. HEMIP 2 EBA, Bcibh. (M. Burop. Alff. i. p. 212.) 

I. Derryclare Lough. 

8. P. pebegbika, Bhrenb. (W. Sm. Brit. Biai. i. tab. 18.^ 

^ L^Uelyclare Lough; Lakes, Clifden to Eoundstone ; near ’ 
Westport ; Moher Lough.— II. Muckross. 

9 P. abpina, W. Sm. {L. e. p. 55, tah. 18. fig- 168.) 

L Derryclare Lough.-IL Carrantuohill. 

10. P. BABIOSA, Babh. {W. Sm. I c. p. 56, tah. 18. fig. W3..) 

I. Shannacloontippen, Aunierm, Derryckre, an oier 

Loughs; Eoundstone; near Westport.-II. Mallow. 

Var. akgbsta, Babh. (FI. Enrop. Alg. i. p. 215.) 

I. Near Oughterard; Clifden; Derryclare Lough; Nacoo- 

garrow Lough.-IL Adiigole. 

11. P. ACiT.wiKA!rA,ir.-S/n. (E««.Dk#.i. p. 55, tab. IS.fig. 164.) 
I. Near Westport. 

12. P. ACUTA, W. Sm. (A. c. fig. Wl.) 

1. Near Westport ; Boy Lough ; Creggan Lough. 
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13. PiKKHLARIA MESOLEPTA, ^ {Brit* Bicit. 1 p. 58, 

tab. 19. %. 182.) 

I. Ballynabinch ; near Westport ; Kylemore ; LoHgb Amiierm , 
Lakes near Becess. 

14. P. diterg-eks, W* Sm* {L, c* p. 57, tab. 19. fig. 17b.) 

I. Derryclare Lougb.— II. Longb auitane ; Carrantuobill. 

15. P. Brebissonii, Bdbh* (FL Furop* Alg* i. p. 222.) 

I. Derryclare Lough ; near Westport.— II. Cloonee Bough. 

1. pRHSTTrLIA SAXOKICA, foruia AQUATICA, {Ft 

Burop* t 

I. Near Westport ; Atliry Labe ; Ballynabinch Clifden \ 
Nacoogarrow and Derryclare Loughs ; Lough Aunierin.— II. 
Lougi.*Asjitane ; Tore Mt. ; Glengarriff ; Upper and Lower 
Da,l^. N. c^iilarney ; Carrantuohill ; Cloonee Lough ; 8 m. 8. oJ 


1. Pleueosigma lacustbe, yy. am. JJiai. i. p. do, i/au. 

21.flg.2l7.) 

1. Near Westport. 

1, Statjeokeis Phoenicenteeok, Mrenb. {W. Sm. l.c. p. 59, 

tah. 19. fig. 185.) T> ,, 1 • I 

1. Near Westport ; near Leenane; Kylemore; Ballynanincn ; 

near Oughterard ; Moher Lough ; Shindilla and Baheh Loughs ; 
Labes E. of Lough Bofin.-II. Sugar Loaf Mt. ; near Lough 
Brin; Glengarriff; Clogerheen; Cloonee Lough. 

2. S. GEACiEis, Mrenb., forma, Rabh. [S. gracilis, W. Sm.J 
(L. e. p. 59, tab. 19. fig. 186.) 

I. Near Westport ; Moher Lough. 

3. S. AECEPS, (W. Sm. Z. c. fig. 190.) 

I, Labes E. of Lough Bofin; Loughs Aunierin and Shindilla. 
—II. Glengarriff; Cloonee Lough. 

Eorma heeaeis, RaWi. (FI. JEurop. Alg. i. p. 247.) 

I. Near Oughterard. 

1. Pleueostaeetjm Leg-cmee, Babb. [Stauroneis hnearis. 
W. Sm. (Brit. Diat. i. p. 60, tab. 19. fig. 193).] 
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1. Mastoqloia SxriTHit, Thm. {BriL Blat. i. tab. 54. fi;>. 341.) 

IL Cloonee Lough. 

1. Gtomphojtema TEN-EELxrw, KiieU- {W. SfTi. L c. i. p. 80, 
tab. 29. fig. 243.) 

1. Nabincka Lough ; Babeh and Nacoogarrow Loughs ; Derrj- 
ciare Lough. — II. CarrantuohilL 

2. G-. DTCHOTOMUM, Kmtz* ( JV. Sm. L o. fig. 240.) 

I. Lakes, Ciifdea to Eoundstone ; Derry dare, Shiudilla, Moher, 
and STabincka Loughs ; Lakes E. of Lough Bofiu; Eoimdstone ; 
near Eecess. — II. Tore Mt.; Castletown; Muckross; Carrau- 
tuohill ; Clogerheen ; Cloonee Lough. 

Forma distincte constricta infra apices. 

I. Lakes, Clifden to Eoundstone. 

3. Or. Vibrio, JSkrenl). {W. Sm. L c. p. 81, tab. 28. fig. 242.) 

I. Kyle 01 ore. 

Var. HEBRIDENSE, Rcibh. (FL Europ. Alg. p. 287.) 

I. Lough Aunierin. 

4. G-. CAPITATTJM, Ehrenh, (W. Sm. Brit. Diat. i. p. 80, tab. 28. 
fig. 237.) 

II. Lower Lake of Killaruey. 

5. Gr. COKSTEICTUM, Ehrenl. (W. Sm. L c. p. 78, tab, 
fig. 236.) 

I. Moher Lough.— II. Tore Mt. ; Clogerheen ; Lower ' ^ 

of Killaruey; Mallow. ^ 

6. G-. GEMiiirATV 4^. (W. Sm. I. c. p. 78, tab. 27. fig. 235.) 

IL Muckross; M )w; Lower Lake of Killarney. 

7. Gr. ACTJMiisrATUM,. ^hrmh. iJV. Sm. h c. fig. 238.) 

I. bSfear Westport ; Babeh, Moher, Shannacloontippeii, Nacoo- 
garrow, Shiudilla, and Derryclare Loughs ; Lakes, Clifden to 
Eoundstone, and near Eecess ; Eoundstone ; Lakes E. of Lough 
Bofiu. — II. Lough Gruitane ; Tore Mt. ; near Lough Brin ; Mal- 
low ; Clogerheen ; 8 m. S. of Keninare. 

8. Gr. oniTACEUM, (Wi Sm. 1. c. p. 80, tab. 29. 

fig. 244.) 

I. Eoimdstone; Fabincka Lough; Baheh Loughs. — IT. Car- 
rantuohill. 
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9, G-oMPHOisrEMA iNTRiCATTJKj Mcetz, (Wl Sm. iStit, Diat, 
i. tab. 29. fig. 241.) 

L JSTear Westport; Bab eb Loughs; Eoundstone;, Bally na- 
bineh. — IL Tore Mt. ; Muckross ; Lough Gruitaue ; near Lough 
Erin. 

1. Meeibion' ciRCiTLiBE, (W. Sm. I, c. p, 6, tab. 32. 

fig. 277.) 

II. Lower Lake of Killarney. 

2. M. consteicthm, (W. Sm, I c. tab. 32. fig. 278.) 

II. Carrantuobill, 

1. Tabellaeia FX.OCCTJLOSA, Kuetz. (W, 8m, I, c, p. 45, 
tab. 43, fig. 316.) . ^ ^ ^ 

1. G-lendalough; near Westport ; Mober, ISTacoogarrow, Na 
bincka, Berryeiare, Shmdilla, Creggan, and Baheb Loughs ; near 
Leenaiie; Eoundstone.—II. Lough Gruitane; Upper and Lower 
Lakes of ILillarney ; Tore Mt. ; Garrantuohili ; Glen Garagh ; 
Gastletown ; Cloonee Lough ; 8 m. S. of Kenmare. 

2. T. FENBSTEATA, {W, Sm, I, C, 

L Near Westport; near Oughterard; Glendalpugh ; Lakes 
near Eecess, and from Clifden to Eoundstone ; Athry, Nahincka, 
Moher, Baheb, and Derryclare Loughs ; Ballynahinch ; Lough 
Shindilla; Nacoogarrow and Arderry Loughs ; Eoundstone. — 
IL Lough Gii-itane; Tore Mt.; Sugar Loaf Mt.; Muckross; 
Lower Lake of Killarney; Cioonee Lough; Glengarriff; Adrigole. 


IXPLAlfATIOK OB 'THE PLATES. 

<x"=cellula vel semicell uia a fronte visa. 

>4 A’ s=:- „ „ vdrtice „ 

c . = ...■ . ■ "■ latere ' „ 

d = „ „ basi „ 

.e, d =zygospora (cum vel sine semicelluiis residuis). 

Plate XVIII. 

Fig. 1. €£dogmmmii j^latygnmn^'^iii-s.i forma major ^ West. 400/1. 

2. „ sueoicim, 'Wiitc, 400/1. 

3. „ West, 625/1. 

4-5. Zygmma lempermum, Be Bary, forma wegaspora, West. -400/1. 
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Plate XYlXL (continned). 

Fig. 6, Botrpi)mwi{s oalcareus, West. 400/1. 

7. ScemdesMttis de^itictdainB, Lagerh., var. liMatus, West, a, 400/1 ; 
a' et 625/1. 

%. A7icLh(B7i<i {8;ph(BrQzyga) orthogo'miWe,^t. 400/1. 

ApMnocapsa, GreviUeif’RML.^-^Qx.microgramdaf'W^ski. 600/1. 

10-12. (Edogonkmi londmeme^ Wittv,, TSiV. comp7'essum,WeBt. 400/1. 

13. Chhrocoecum gigus, 400/1. 

14. AcantJmoomts sp. 400/1. 

15. Bolyedfkm Utmmdncim^ ISTaeg. 400/1. 

16. Closterium mmiiliferum, Ehrnb. (c, Chytridio), 

17- Mougmtia eUgantula^ Wittr., forma microspora^ West. 400/1. 


Plate XIX. 

Fig. 1. Sphmrososma AiiheHimmm^ West. 400/1. 

2. Spondylosiimi tetragonum, West. 400/1. 

3. „ pulchrim, Arch., var. triquetrum, Lund. 400/1. 

4. Forsan semicelliilaj juveniles dum Cosmarii abnormalis in state divi- 

sionis. 625/1. 

5. Docidimi dilatatum (Oleve), Lund, 400/1. 

6. „ „ „ „ forma. 400/1. 

7. „ 5 , jj ,» var. suhmdiUatum, West. 400/1. 

8-10. IHmtrotaniiiM coronatum, Babh. 400/1. 

11. ,, ,, „ ysrc.fluetiiatumiWeBi. 400/1.] 

12. „ „ „ var. rohmtum, West. 400/1. 

13. CloBterkm Fritchardiamm, Arch., var. minus, West. 400/1. 


.4. 

» 

t0A'09i, West. 

a, 600/1 ; a' et a", 400/1. 

15. 

li 

gracile, Br6b., 

, forma graeillma. West. 400/1. 

16. 

JJ 

subtile, Breb,, 

forma. 600/1. 


17. Penium escigmm, West, a et o)\ 600/1 ; 400/1. 

18. „ „ „ a, 600/1 ; (A, o}', et h, 400/1. 

19. „ adelQc'hond,runi,'WA.M. 400/1. 


Plate XX. 

Fig. 1. PemtiWi Oleve, var. West. 400/1. 

2. „ ,, „ „ „ forma West. 400/L 

3. „ „ „ „ „ forma ini^ata, West,, 400/1. 

4. „ „ „ var. mdu/atum, West 400/1. 

5. Oylindrocystis diplmpora, Lund, ^mc^or, West. 400/1. 

6. Mesot^nium Be- Greyii, Turn., jar. ^reve, West. 400/1. 

7. Tetmemorus grmukztm, Malfs, Tar. attematus, West. 400/1. 

8. Spirotmiia bispiraUs, West. 400/1. 

9. 3£icrmterias pmmtijida, IRalh, forma. 400/1. 

10. „ papillifera, Br6h.,Yar. glabra, 1 ^ 0 T(\., f oinna inflaf a, West.- 





400/1. 
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XX, {continued). 

Fig. 11. Eimtrum mrmcomm, Ehrnb., var. coarctatum^ Delp., forma. 400/1. 


12. 


Kuetz., forma. 625/1. 

13. 


pyramidatum. West. . 400/1. 

14. 


binale, Balfs, forma hians, West. 600/1. 

15. 

99 

„ „ ^subelohatum,, West. 400/1. 

16. 


crassangulatum^ Boerg., var, omatwn, West. 400/1. 

17. 

99 

dentiei(,latim>, gTantdattm,’^^t, 600/1, 

18. 

99 

T'lmierii, West. 400/1. 

19. 

Qmmarkm tatricum, Eacib., var. sphcB7'idiferum, West. 400/1. 

20. 

»} 

ednctuMj Boy et Biss., var. angustatum, West. 625/1. 

21. 

)» 

pmidopyramidatmn^ Lund, forma suh^ectmigtclaris, West. 
400/1. 

22-23. „ 

sweczsw, West. 400/]. 

24. 


pyg^nmumy Arcb. 400/1. 

25. 

»» 

tenuey Arcb. 400/1. 

Plate XXI. 

Fig. 1. 

Cosmarium mnifstunfiy Babb., var. hypohemgo7i%m, West. 400/1. 

2. 

»> 

perpusillumy West. 600/1, 

3. 

>> 

BegnesUy Beinsch, var. tritumy 600/1. 

4. 


Siibdmiicumy West, a, 600/1 ; b et c, 400/1. 

5, 

a 

Mittalliiy W est. 600/1 . 

6, 

3} 

Brebisso7iiiy Menegb., forma erosuy West. 400/1. 

7. 

- 

cooisperstm, Balfs, var. mbrotundatim, West, a, 600/1 ; 
a' et 5, 400/1. 

8. 


spJicBToideumy West, a, b, et e, 400/1 ; a'y 600/1. 

9. 

jj 

mbpunctulatim, Nord., var. Boergesenii, West. 625/1. 

10. 

it 

Afnelliiy Boldt, forma eomp7'e$sa. West. 625/1. 

11. 

)i 

sy7itklibo77ienicmy West. 625/1. 

12. 

it 

Botrytis (!Bory), Menegb., var. mediolcevCy West. 5, et c, 

400/1 ; a\ 600/1. 

13. 

it 

co7ifusumy Cooke, ‘^mhiguumy West, a, by et c, 600/1 ; 
400/1. 

14. 

tt 

BoeckiiyYf'dley "^bipapillaUmi^Weet, 400/1. 

15. 

it 

West, forma -42*5 West. 400/1, 

16. 

it 

con7iatumy Breb., var. tmncatumy West. 400/1. 

17. 

tt 

pseudooomiatumy Xord., var. constrictumy West. 400/1. 

18. 


ohcuneaUmUy X/ est. a, 600/1 j e, 400/1. 

19. 

it 

HibernicumyX/est, 400/1. 

Fig, 1. 

Xanthidmm armatumj Bv^h.yYaiV, irregularim^ West. 400/1, 

2. 

ti 

antilopmMy Knetz., forma. 400/1. 

3. 

it 

crisiadumy Br4b., iovmo, angulatumy West. 400/1. 

4. 

it . 

mbkastiferuiny West. 400/1. 

5. 


Smithiiy Kmh.y YB,T, colhtm, 'West. 400/1. 

6. 

„ 

concimmmy ATe)a.y var. Boldfiaoia, West. 400/1. 
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'PhkTTs, XKli. {contimied). 

Fig. 7. Arthrodesmm eIegans,'^^Bt. 400/1. 


8. 


bijidtis, Breb., var. latodivergem, West. 400/1. 

9. 

}•) 

Arch. 400/1. 

10. 

j) 

glancescens, Wittr., forma conveaYt, West. 400/1. 

11. 

Stmmtstmm deject urn, Bveh., YfiY. mflatiim. West. 400/1. 

12. 

3J 

Lund, spinigcrum, West. 40<)/l. 

13. 

}J 

em'vatmn, West. 400/1. 

14. 

» 

JaeuliferuM, West. 400/1, 

15. 

ti 

O' 3ieaHi, Arch., Tar. mimitiim, West. 400/1. 

16. 


(yristatiim. Arch., forma. 625/1. 

17. 


Breb,, vai\ West. 400/1. 

18. 

” 

'polytrichttm, Perty, forma. 600/1. 



Plate XXIII. 

Fig. 1. 

8taurast7'im megalo7iottmi, Nord., forma Nord. 400/1. 

2. 

„ 

Breb., Tar. ven'iieosum, Wsst. 400/1. 

3. 

,, 

sp07igiosiim^B\:eh.,V(iv. ^^erhifidmn, West. 400/1. 

4. 

)> 

subscabrumj Xord., forma seabrior, West. 400/1. 

5. 

31 

t}'(Uikggo7iimi, West. 400/1, 

(5. 

5J 

hlbemicum, West. 400/1. 

7. 

,5 

pggjjimim, Tar. irilmeatim^ West, 400/1. 

S. 


mhpygmmmi^ West. 400/1. 

9. 

n 

amosmmi, Hike, Tar. b^'asilwise, Boerg. 400/1. 

10. 

»> 

arcuaiimi, Kord., xar. guitanense, West. 400/1. 

11. 

j > 

gracile, Ralfs, *bulhommy West. 400/1. 

12. 

j> 

paradoxwm, Meyen, forma West. 400/1, 

13. 


„ „ Qiodiilosum^West. 400,/!. 

14. 


natato)\ West. 4B0/1. 

15. 


Ai'c}ie}'ii, West. 400/1. 



Plate XXIV. 

Fig. I. 

Staiimstnmi Pseudosehaldi, Wille, ^dtiacetm, West. 400/''!. 

2, 

3» 

anatinum, Cooke et Wilis., Tar. t^'imeatmu, West. 40<)/ 

3. 

3 > 

„ ,, „ '^biradiatiim, West. 400/1. 

4. 

>> 

aracknoides,W est. 400/1. 

5. 

„ 

M/ferw, Balfs (cum zygosp.). 400/1. 

6. 

,, 

„ „ forma obtusa. West. 400/1. 


Euastnim^ecUmtumj 'Bv&h, {Q\xmzYgoBT^,). 400/1. 

S. Mesotmmimi cMamydosporimi, {mm z'^gO’&]y.). 4(X)/1. 

9. Cosmari'tmi ;pU€aimn, Eeinsch, 'vq.y. hihemicimi. West. 400/1. 

10. „ elegantimwmm, Lund., forma West. 400/1. 

11. Jiicws, 400/1. 

12. JHeurot<s7iiwn tridentidum, nob., vai*. capitatum, West. 625/1. 

13. Emstnmi seititm. West, a-d, 400/1 ; 625/1. 

14. Stam*ast}m7i mimitissimumy'ReixiBoh, yht. constrictum, West. r»25/]. 

15. Coswiarmm l^ord.y y2i.r. Mgoiimii, West. 40Qfl. 
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Plate {cont'mued)^ 

t^ig. 16. Staurastnuii trachynotim, West., var. minulatim, West. 400/1. 

17 XantUdimn apicidiferum,^ 625/1. 

is! Cosmanum MenegUnii, Breb., var. Wollei, Lagerh. (forma monstrosa). 
400/1. 

\^, ArthrodesmMS trirngulark, 400/1. 

Peni'UM ^uboctu^igulctTe^^ 400/1, 

21. Oosmarmm suhpTotumidu7n,'^ov^.riovViVd.. 62o/l. ^ 

22. „ oJso^cte, Reinscli, var. 400/1. 

2a !! venustmi, Arch., var. hgpohexagomm, West, f. iwramda 
West. 400/1.. 

24. „ arcifo«4W, Nord,, fV 400/1. 

25. „ Breb., f. West. 400/1* 

26. ZygogowiwM TTiomoniense^ West. 400/1, 


Supplementary Note on a new Eossil Plant, 
by Thomas Hick, B.A., B.Sc. (ante, p. 86). 

To avoid any possible coiifusioii with 
Mr. Hick proposes to withdraw tbe name given on p. 
and to substitute for it Xenophy tom horn strange, 

(pvTov, plant, to indicate the curious structure of the plant 
species wilUhereibre be henceforth known as X radiculosa. 







Litm. Soc. Joukn.Bot Yol, XXIX.PI19, 

■JXnJiM. : \}y:-r/v 






i'RESHWMEB: AlCrS. 0?'mf.T:AND 


.fttl !v!it, fl«l. 












Liilisr. Soc . Joutw. B o x. Vol. .XXIX. Pi 














Linn.Soc.Joukn.Bot.V' 















33E. J. MULLER— MCHEKES MAKIPtrEEJTSES, 


217 


LrcHEisrEs Maitipueekses, a cl. Br. G. “Watt circa Manipur, ad 
limites orien tales Indite Orientalis 1881-1882, lecti^, auctore 
Br. J, MtoEE. (Communicated by 'W'. T. Thiseltout 
Byee, C.M.G., F.E.S., E.L.S.) 

[Eead 2l8t January, 1892.] 

Trib. CLAnoisriE^. 

1. Clabonxa eitrgata, t. aspebata, MillL Arg, m Fhra^ 1882, 
p. 295 ; ad terram. 

2. C. DEGENERAiys, V. TRACHYKA, Floerhe^ Clad. p. 44 ; ad 
terram. 

3. C. verpicillata, Floerhe^ Glad. p. 26 ; ad terram, n. 5089. 

Trib. TTsitee^. 

4. UsFEA EETicuLATA, JEEoffm. BeutsM. Flora, p. 135 ; 
n. 6944. 

5. IT. PLiCATA, JEoffm. B. Flora, p» 132 ; n. 7102. 

6. IJ. BAEBATA, V. COMOSA, Wainio, Ftud. p. 3. — IJsnea bar- 
bata, Y. 2i^'^evz,, Mull. Arg. Bevis. Lich. Mey* n. 2; nn. 6948, 
6954. 

— — , V. ASPEEEIMA, JZ. Arg. in Flora, 1882, p. 299; 

n. 6948 pr. p. 

— Y. beiysieostea, Mull. Arg. 1. c. 1881, p. 83. 

Trib. EAMALnsTEJE. 

7. Eamalika GALiCAEis, FT., Wgl. Mecogn. Mamal. 
nn. 6942, 6952, 6953, 6019. 

V. SUBAMPLIATA, Wyl. Becogn. Bam. p, 34. 

8. Kepheomopsis Steacheyi, MMl. Arg. in Flora, 1891, 
p. 374. — Cetraria Stracbeji, Bahingt . — ^Hatysma Stracbeyi, Ffyl. 
Byn. p. 305, Erequens ad terram in montibus apertis ; nn. 6717, 
6900. 

9. Ceteaeia HTPOTBACECYifA, Mull. Arg. in Flora, 1891, p. 373. 

* Species oiniies,,iibi aliter non statuitur, ad cortices leetse sunt, 
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10. Ceteabia Waimohiana, Arg. in Mora, 1888, p. 138. 

— Sticta WallieHaua, Tagl. in RooTc. Journ. Bof. 1847, p. 177. 

11. C. Thomson!, MMl. Arg. in Flora, 1891, p. 373. — 
Platysma Thomsoni, Stirt. in Proe. Phil. Soc. Glasg. xi. 1878-79, 
p. 3-21. 

12. C. SANGHINEA, /Scto)*., T. DISSECXA, Mill. Arg. n. 6326. 

Trib. Pabmelieje. 

13. SxiCTiKA EETiGEEA, Mull, Afg* 171 J&Zom, 1878, p. 484 ; 
nn. 6689, 6899. 

14. Stigta pelmonacea, V. hypomela, Del> Stict. p. 144 ; n. 6367. 

15. S. PLATXPHXLEA. — Sticta damsecornis ^platypbylla, Nyh 

,S^?z.p.357; 11.6947. 

16. S. HEBBACEA, Stict. p. 1B2 ; n. 6395. 

17. S. ABPBESSA, M.ulh Arg» ifi Floret, 1891, p. 375 ; b. 69o1. 

18. Pabmelia latissima, f. isiDioSA, Mull, Ary. L, B. 
B. 190, 

, £ &OBEDIATA, JSfyl. Syn. p. 380. 

19. P. CETBATA, V. SOBEDIIFEBA, Wam. Btud. i. p. 40. 

20. P. L-ETiGATA, AcTi, Syn, p. 212. 

21. P. EAMTSCHABALIS, Bschw, Bras, p. 202. 

22. P. ZoiLiKGEBi, JEepp in Zolliny. Syst, Verzeichn. p. 6. 

23. P. Wablichiaka, Tayl. in Mooh, Journ, Bot, 1847, p. 176 ; 
Mull. Arg, in Flora, 1888, p. 203. 

24. P. TiLiACEA, JCeZA. p. 215. 

25. P. Waxtiai^a, Mall. Arg. in Flora, 1891, p. 379. 

26. Aistaptxchta speciosa, t. hypoleeca (Physcia speciosa r. 
bypoleuca, Nyl, Syn. p. 417), f. sobebiieeba. 

27. Physcia setosa, Myl, Syn. p. 429, y. EHiiococcnirEA, Mull, 

' Arg, in Flora, 

28. P. PICTA, V. SOBEDIATA, Mull. Arg, ZicTi. Afr. occid. 
B. 12. 

• Trib. PxxiKEiE. 

29. Pyxihe ehbochbysiha, Myl. Lic%:Japon, p. 34. 
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30. PrxiNE Cocoes, M^L Lioli. emt* JBolynes,^ in Ann. Sc, Nat. 
ser. 4, xl 18o9, p. 289, 

31. P, EEMEUGELLA, N^L L C. p. 240. 

Trib, PLACOBIEiE. 

32. Placodium (§ Acaeospoex) iisrBroijir, Mull. Arg . ; thalius 
areolato-squamuiosus, badio-fuscus ; squamulse apotbeeiis 2~3pIo 
minores, parce crenulatse et angalosse, sublasves ¥. demiim ru- 
gulosa0, pianse ; apotheeia |— | mm; lata, adpresso-sessilia, omiiiiio 
emersa, margine tballino eiim tballo eoncolore et tenui cincta j 
margo integer, int us linea zeorina obscuriore et cum disco con- 
colore magisque prominente prseditus ; discus nigro-fuscus et 
nudus, plauus.— Species est propria, sed spor^ evolutse nou 
aderant, ex habitu juxta Tl. suhglobosimy Miill. Arg. Lich. 
Argentin, n. 23, locaiida. — Saxicola iu iutuPs montiuin supra 
Manipur, alt. 6000-10,000 ped., parcissime lecta. 

Trib. PsoREiE. 

33. Psora paeyifolia, Mull. Arg . — Lecidea parvifolia, JE*ers. 
in Oaudicli. JBot. Voy. Ur an. p. 192 ; sterilis tantum lecta, sed in 
specim. varietatis sequeutis apotbecium uuicum sporigeriim 
missum fecit. 

— , V. STJBGEANTJBOSA. — Lecidea parvifolia, v. subgranu- 

losa, Tucherm. in Proc, Am. Acad. vi. (1864) p. 273. 

84. P. MA 2 ^iBUEE]VSis, MuU* Arg. ; thalli squamulae glauco- 
albge, depresso-granuliformes, mm. latie, subadpressm, 

orbiculares et oblongatse, plerumque iutegrse, bine inde crenatse, 
margine subtilissime albo-fimbriatae, bjpotballus parum di- 
stinctus; apotbecia mm. lata, sessilia, crassiuscula, jimiora 
olivaceo-fusca et crasso-marginata, demum nigro-fusca et cito 
immarginata, mox convexa, opaca, intus obscura ; bjpotbecium' 
davo-fuscum, crassum ; sporm 8n®, cylindrico-ellipsoideae, 8-9 g 
longa et 3 ju latse. — Thalius ut m Ps. fyrrhomeldcna {Lecidea 
^yrrliomelcena^ Tuckerm. in Proc. Am. Acad. v. 1862, p. 419), 
sed bypotliallus non fusco-prmdominans, apotbecia non gregatim 
approximata nec persistenter marginata et bypotbecium aliud. 
Inter banc etPs. chloroghcdam^ MiilL Arg, in Flora, 1887, p. 320, 
locanda est.. 

Trib. LxcAKOEEiE. ^ 

35. LeCAKOBA GEAKirEEA, p. 168. 
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36. LECAirOEA ATEA, Acl,, Y. AMEEICAIS'A, Me, 8u;p]pl. p. 110 ; 
Milll. Arg, Mevisio Licit, Mean, p. 18. 

37. L. cEi^rsiA, Acl. Vniv, p. 861 ; sajicola secns rivulos supra 
Manipur, alt. 6000-10,000 ped. 

38. L. SEBFUSCA, Acli., Y. AEGENTATA, Til, M. Fries, Lich. 
Scand. ii. p. 230. 

, V. coiLOCAEPA, Ach, TTniv, p. 393. 

, Y. GLABBATA, Acll, Uni'O. p. 393. 

^ V. LAHS-EA, Fr, L, Furog, p. 140 ; saxicola in rivulis 

montium, alt. 6000-10,000 ped. 

, Y. DiSTAES, Ffyl. Scand, p. 160. 

— , Y. CHLAEOITA, JSTgl, Scand, p. 160. 

, Y. CIKEEEO-CAEEEA, Tuck, in G, Wright, Lich, Cub, 

n. 118, c. sjn. 

39. L. ALBELLA, Ach, Univ, p. 369. 

40. L. EMERGENS, Miill. Arg, ; thallus pallido-albus, tenuis- 
simus, minute granuloso-rugulosus, continuus, linea latiuscula 
cseruleo-nigricante cinctus ; apotkecia |-1' mm. lata, tenuia, 
plana, obsolete tantum e tliallo emergentia, margine tenui 
tballino fere discreto-granulari coronata; discus obscure fuscus, 
nudus ; epitbecium fuscidulum, reliquae partes laminae cum bypo- 
tbeeio byalinse; sporse 8nse, 12-15 longse, 7|-8| />i latse. — 
Partes interiores ut in L* subfmca, Ach., sed apotbecia immersa 
et margo peculiaris, quasi serie granulorum tballinorum formatus 
speciem bene distinguunt. Prope Africanam L, fihrosam, Miill. 
Arg. in Plora, 1888, p. 140, inserenda est (parce lecta). 

41. L. PALLESCENS, Ft, L. Furoy, p. 132. 

42. Lecanta (§ Maeonea) meeanocaei^a, Arg, Lich, 

Fomn, p. 3. 

43. L. (§ H^matomma) penicea, Miill, Arg, in Flora, 1879, 
p. 294. 

, Y. ACCOLENS. — Lecanora punicea, y. accoiens, Stirt, 

Veg. Faras. on Tea Flant, p. 4. 

44. Einodika exigtja, Mass. Mic, p. 15. 

45. - Urceoearia (§ Limboeia) actenostoma, Schaer. Fnurn, 
p. 87 ; saxicola supra Manipur, alt. 6000-10,000 ped. 

46. Peetusaeia telata, Ffyl, Scand, p. 179, 

•— — , f. yariolosa, Mull, Arg. Fevis. Lich, Feean, n. 4. 
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47. PeRTIJSABIA OTLTIPOTCTAPA, p. 179. 

48. P. PERT0SELLA, wr 1884, p. 283 ; male 

evoluta, intus ssepius degenerato-ni grata, parce lecta. 

49. P. MELALEUCA, Biihj, Bot, gait p. 673 ; MM. Arg. in Flora, 
1884, p. 287 ; parcissime lecta, 

, V. TETRAMEEA, Mull. Arg. 2. c.; parcissime missa. 

50. P. BieiDA, MilU. Arg . ; tliallus albido-flavieaiis, tenuis, 
nigulosus, in ipsa superficie Imvigatus ; verruejB l|-2 mm. latse, 
hemisphseiicse, ambitu regulares et obtuse gibboso-irreguiares, 
cum tballo rigido-fiimiae, ssepe varie confluentes, primum ro- 
tundato-obtusse, dein vertice paullo depressae, superficie cum 
tballo firmse, vertice subcoiifertim pauciostiolatge ; ostiola cameo- 
fusca, majuscula, orbieularia et pro parte versus centrum ver- 
rucse convergent i-rimularia ; sporse in ascis 4-8nm, circ. 75 g 
longse et 35 p latse, intus Iseves. — Prope P. melaleueam, Bubj, 
locanda, sed longe major, coriaceo-rigida et magis flavieans. 

51. P. LEIOPLACA, V. TURGTDA, MuU. Arg. ill Flora, 1884, p. 305. 

, v. OCTOSPOBA, Mgt Scancl. p. 182. 

52. P. Wattiana, Midi. Arg . ; tballus glaucus, tenuissimuvS, 
laevis ; verrucse | mm. latse, regulares, v. confluentim majores et 
magis irregulares, bemispliaericse, magis compositse subtruncatse, 
plariostiolatse ; ostiola nigra, baud immersa, nec emersa; sporse 
2njB, circ. 110-120 ft longse, elongato-ellipsoidese, intus valide 
costulatse. — -Prosime accedit ad P. trgpetheliiforme^n, ISTjL, sed 
tballus Isevigatus, magis glaucus ut iu P. Moffatiana, Miill. Arg., 
ostiola majora et demum ab ambabus spoils intus insiguite? 
costulatis differt. 

, f. EULYESCEHS, tballus decoloraudo fulveseens. 

Trib. Lecideejb. 

53. Lecibea (§ Biatoeella) ootstspersa, Fee, Fss. p, 108, t. 27. 
fig. 4; Mihll. Arg. Bents. Licit. Feean. p, 8. 

54. L. (§ Biatoea)peemutabilis, ; tballus gnseo- 

pallens v. griseo-albidus, tenuissimus, fere maculiformis, Isevis 
T. demum obsolete rugulosus ; apotbecia diametro | mm. lequantia 
et commiscue 2-3plo minora, semper planiuscula, fusca v. etiam 
nigrescenti-fusca et nuda, ad peripheriam paullo translueentia, 
tenuiter marginata ; epitbecium fulvo-fuscescens, reliqua laminse 
byalina; parapbyses conglutinatas; asci obovoidei v. oblongo- 



222 DE. J. M1JLI.EE— I-ICHEKES MAKIPTJEEirSES. 

obovoidei, apiee valide pachydermei, /Pf ? , J 

8-12 a long® et 6-7 p lat®.-Siimlis Brasilieosi M 1 • 

Arg., sed thallus non granularis, asci alii et spor® mmores. 
L.muiahili,Me,j^m apotheciia niagis regularibus, fimxonbns, 
marginatis et semper subplanis et dein spons minoribus recedit. 

55. Lecidea (§ Biatoea) eessela, Ach, t. lepeosa, 

^num, p. 120. 

56. L. (§ Biatoea) atjeigeea, Fee, I:ss. p. 106, t. 28. fig. 1; 
Iliill. Arg. Fevis. LicTi. Feean. p. 5. 

57. L. (§Leoidella) paeasema, AcJi., v. miceooaepa, Mull. 
Ara • thalius albidus, obsolete ruguloaus ; apotheeia | mm. lata, 

peiistenter plana, marginata, nigra, intua nigro-obscurata ; 

lamina e cupreo-fuseidulo demum undique hyalma. 

58 L (§EuLECinEA) ALBOC.a!ETrLESCEES, Aoh.Meth. p. 52; 
saxicola in rivulis moutium supra Manipur (apotheciorum disco 
s®pius denudato-nigro). 

59. Patellaeia (§ Psoeothecittm) eeptocheiloides, Hull. 
Arg in Flora, 1885, p. 509.— Spor® ut in diversa Fatellana ana- 
glLioaiLeoidea anaglyptica, Krempelh. Lich. Warm. p. 385) ; a 
proEima Fatellaria leptocleiU, Mull. Arg., recedit hypotbecio 
crasso, fulvo- v. cupreo-nigricante s. apotheciis intus profuude 
nigris. 

60. P. (§ Bombtliospoea) lepeoleta. Mull. Arg. in Flora, 
1880, p. 41. 

61. P. (§ Bacidia) AMEEICA3S-A, Mull. Arg. Fevis. Licit. Feean. 

p. 7, var. LiYiDio-NioEicANS ; apotheeia ex albido mox livido- 
nigricsmtia. bciiG convGiiiiiiit. 

62. P. (§ Bacitoa) coB-TE-XtriA, Mull. Arg. ; thalius albidus, 
tenuissimus, e verniceo-l®vi obsolete furfurascens, subobsoletus ; 
apotheeia §-|(-4) mm. lata, rufo-carnea, subpellucentia, novella 
crassiuscule, evoluta autem tenuiter et obsolete marginata, e 
piano mox convexa et rufo-obscurata, nuda, intus paUida 
lamina pr®ter epithecium paullo obscuratum subhyalina ; spor® 
85-42 fi long®, 1^-2 g lat®, bacillares, utrinque obtus®, 3-5- 
septat®.— Prope subsimiles F. hostJielioidem, MiiU. Arg., et P. 
rufescentem,!^^. ATg.,locanda est, extus fere P. subgellueidam, 
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Miill. Arg., referens, ubi amtem sporae crassiores et iBElto magis 
divkse sunt. 

63. PjlTellaeia (§ Bacibi^) eufesoens, IfillL Arg. m Flora, 
ISSi, p. 467 ; parce lecta. 

64. P. (§ Bacidia) LtTXEOLA, Will Arg, m Flora, 1885, p. 532, 

65. Heteeotheciuac txjlpintjm, Tiic/c. Lick Calif, p. 31, 
in not. 

66. Bijellia paraseaca, v. discifoemis, Tk W Fries, Scand, 
p. 590 ; corticola. 

67. B. STEELXJLATA, Ifudd, Mdti, p. 216; sasicola in ea?er- 
nosis montiiim supra Manipur. 

Trib. Geaphidej:. 

68 . Bieixa btssiseba, Mull Arg, ; tliallus e virente t. fla- 
vescente albus, tenuis, ecorticatus, superficie lijpliis subtiliter 
tomentosus, margine zona fusco-nigrieante byssina cinctus; 
gonidia cliroolepoidea, articuli 6-8 g. lati ; apotbecia mm. 
lata, laxe sessilia, basi coarctata, lecanorina et plana, ambitu 
regiilariter orbicularia, baud undulata ; margo tballinus obsolete 
tomentelius, junior discum obtegens, demum superficie firm us ; 
discus fusco-niger etnudus ; margo proprius interior occlusus, 
apicem laminse baud attingens ; epithecium rufo-nigricans ; lamina 
byalina; bypotbecium nigrum yalde incrassatum; parapbyses 
baud convexse, siraplices aut bifurcataB, superne fusco-nigri- 
cantes; spora? (juniores tantum vlssej 25 g longfc, subrectss, 
tenuiter baciliares, 4-loculares.— Habitu ad Flatggragham dila- 
tatam, iN'yl., accedit, at apotbecia omnino regularia et parapbyses 
non intricato-connex£e. 

69. Platygrapha gregantula, Mull Arg , ; tballus argilkceo- 

albidus, tenuissimus, lavis, subf arinulentus ; apotbecia mm. 
lata, adpresso-sessilia, orbicularia t. obsolete obtuse angulosa, 
margine tballino prominente obsolete crenulato et interiore 
nigro tenui et emergente priedita ; discus planus, esesio-niger ; 
epithecium et bypotbecium angustam nigrp-fusca; sporse in aseis 
8na3, byalinsB, (6-)8-loculares, 45-50 p long© et 5-6 /x lat©, 
ntrinqne acute acuminat©, sigmoideo-curvat©. — ^Est babitu et 
cbaracteribus proxima FI. hgssisedm, Miill. Arg. Graphid, Feean. 
p. 15, et FI le€a7iprpidl Fiji. lAich^^ Perur. p. 229, et 
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Mull Ar<^ I.C., at luargo interior niger et prominens hypo- 
thecmin angustum, nec valde profundo-incrassatum, et sporse 
crassiores quam in priore, magis acuminata qnam in posteriore 

recedunt, 

70. PEArraBAPHA cikebea, Mm. Arff.; thallus_ cinereus, 

tenuis lavis,rimulosus; apothecia innato-adpressa, circ 3 mm. 

lata conferta, sape mutua pressione augulosa, crasse thallino- 
marginata, margo crispulo-crenatus, interior niger demuni emer- 
gens; epitheeium et hypothecium angustura fuscidula; perAhe- 
cium intus olivaeeo-fuscum ; spora 8na, 50-o5 p long®, 42 p 

lata, leviter sigmoidea, utrinque acuta, 8 -loculares.-A_proxiaa 
m. greganiula reeedit ttallo cinereo, hypotheeio, sporis tenui- 

oribus. 

71. Opbgbapha stjbstjlcata. Mm. Arg - ; tlmllus maculan- 
tenuissimus, cinereo-albidus, larigatus, zonula latiuscula nigres- 
cente cinctus; lirella 1 - 2 | mm. longa, ^-3 mm. lata, graciles, 
lineares, recta et varie flexuosa, utrinque obtusa, pnmum kte- 
raliter halone tballino vestita, mos dein nudata et opaco-nip-a, 
vertice sulcato-rimales ; labia obtusa, Integra, demum bine inde 
sulcata • peritbecium basi completum, nunc ibidem attenuatum ; 
asci obl’ongo-obovoidei, 8 -spori ; spora 25-80 p longa, 7 p lata, 
fusiformes, 8 -loculares.-PropeAustraliensem Op.intervementem, 
Miill. Arg., locanda est. Prima fronte caterum ad Op. variam v. 
Hmalem, Sebar., accedit, sed lireUa magis elongata, flexuosa, 
naniores, demum subsulcata et spora 8 -loculares ambitu graci- 
liores sunt, 

72. Gbaphis (§ Aulacogbapha) stbiattoa, Ngl. Froir. 
Abr. GrawflA p. 77; parce missa. 

73. Gr. (§ Axtlacogeapha) depiicata, Ach. Syn. p. 81; 

frequens. , . , or 

^ bubljevis, Grajphid, Meean, p. oo ; 

frequens. 

74. Gr. (§ Atjlacographa) SUPERTECTA, MW.. Arg. LicTi 

Costaric. n. 134, in BuU. Soc. Boy. Bot. Belg. xxx. p. 77. 

75. Gt. (§ Aueacogbamma) eimtteosa, Mm. Arg. Lich. 
Costaric. n. 136, var. paeaeeeea; lirella borizontaliter sub- 
parallelse. 

76. G. (§ Atteacogeamma) teemiboba. Mm. Arg. ; tballus 
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argillaceo-albidus, maculari-tenuissimua, laevigatas, margiiie sen- 
sim e:ffusus; lirellse 1~5 hub. longse, | mm, latse, subsimplices et 
subrectae, adpresso-sessiles y. semi-inBatae, utrinqae vulgo aeutae, 
juniores eriimpentes tliallino-tect£e, evolutae, lateraliter thallino- 
yestitae et vertice albido-suffusae ; labia crassa, nana, late obtusa 
et maltisalcata ; epitheeiuin rimiforme, nigraai ; perithecium basi 
eompletum, undique fiisco-nigrum ; sporse Bnae, 80-150 fx longse 
et 7-10 ft latae, yermiformes, i. e. fere undique sequilatse, utroque 
apice late obtusse, 25-38--loculares.--Specie8 jnxta Gr, suhsiria- 
tulam, l^jh in Prodr. J^ov. Gran. p. 563 (non ejusd. p. 78), 
locanda, sporia valde insignita. 

77. GbaPHIS (§ AuLACOOBAMIMA) COHTOBTXJPI/ICiLTA,iI7if?/.*d7’y. ; 

tballus giauco-aibidus, tenuissimus, Isevis, margine effasus; lirellse 
1-4 mm. longse, xnm. latse, subsimplices, serpentiuo-contortu- 

plicatae, et tremuloso-flexuosse, bense eyolut9e,pro latitudine insig- 
niter elatse, muito altiores quam latae, sc. a latere compressse, 
omnino emersse et opaco-nigrse ; labia arete conniventia, supra et 
extus subtiliter multisulcata ; perithecium basi crasso-completum, 
undique nigrum ; sporse in ascis 2-4i38e, obtuse fusiformes, 
60-95 ju longse, 9-11 ft latse, 15-25-loculares.— Juxta Erasili- 
ensem Gr,Jlexihilem, Krempeih. Lich. Glaz. p. 57, inserenda est, 
a qua recedit lirellis validioribus, magis a latere compressis, nudis, 
et sporis dein magis divisis. — Copiose. 

78. G. (§ Etjgeaphis) lokgibamea, MW, Arg. ; tballus argil- 
laceo-albidus, tenuissimus, Isevis, nitidulus, margine effusus; 
llrellse magnae, validiusculae, 5-18 mm. longse et |-| mm. latse 
(incluso strato thallino), vage ramosse, ramis furcatis et bine inde 
pedatim ramosis et acuminatis, emergentes, strato tballino cras- 
siusculo teetse, vertice rimigero demum nudatse ; perithecium 
nigrum, basi deficiens ; labia juniora arete clausa, demum hiantia ; 
bjpotbecium byalinum ; asci 6-8-spori; sporse 55-62 g longse, 
10-12 /i latse, obtuse fusiformes, 12-16-loculares. — Prope Austra- 
liensem Gr, crauilahram^ Mull. Arg., locanda est, et babitu fere 
Borneensem Gragliinam (§ SolenograpMnmi) ramijlcantem^ § Gra- 
^hidem mmifiemtem, Krempelh. Licb. Bece. p. 35, refert. — Copiose. 

79. Phjiogbaphis (§ Melais'obasis) diteesa, Miill, Arg, 
in 'Flora, 1882, p. 336.— Graphis diversa, Ngl, Lich, exot, Boliv, 
p. 227. 

80. P, (§ HeMITHECIUM) IlS'TJSTA, V. PABALLELA, 
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MulL Arg , ; lirellsB Korizontaliter parallelse, simplices, vulgo 
utrinque obtusse. 

81. PHiEOQEAPHis (§ Pelioloma) MAmPBBEis'srs, MW, Arg , ; 
thallus fusco- V. rufeseenti-olivaceus, maculari-tenuissimus, l^vis ; 
lirell^ horizontaliter parallelse, lj“3 mm. longse, |-| mm. latse, 
Tulgo liBeari-elliptic8&, utrinque obtusse, simplices, rectse, emersse? 
nange, margine thalliuo-tecto subnano et pluries sulcato-striato 
demum decolorando obscure griseo cinctje, moxlate apertse ; discus 
planus, obscure fuscus, nudus ; peritbecium pallidum, apice in 
sectione in lobos nigricanti-fuscos abiens, subtus hyalinum ; 
sporse SnsB, e liyalino mox sequaliter fuscescentes, 35-60 /i longse, 
9-10 /X latse (halone ssepe amplo non computato), obtuse fusi- 
f ormes, 12-14-loculares. — Species insigniter distincta, juxtaPrasi- 
liensem FI, sclmoloma, MiilL Arg., inserenda est, a qua tamen 
habitu multisque aliis abunde differt. 

82. GeAPHIISTA (§ AuLACOOEAPHIIfA) SOPHISTICA, MW, Arg. 

i?i Flora, 1880, p. 40, v. paeallela, MW, Arg, ; lirellse simplices, 
parallel.— Thallus nonnibil fumoso-fuscidulus aut ^ albidus, 
lirellse vulgo Iseves, bine inde tamen occurrunt longitrorsum 
leviter l-sulcatse, et peritbecium basi valde ludit, versus extremi- 
tates lirellarum plane et valide completum, dein sensim tenuius, 
et parte media longitudinis optime dimidiatum. 

S3. G. (§ AuLACoaEAPHiN'A) SEMiEiG-iBA, MW, Arg, ; tballus 
argillaceo-albidus, tenuissimus, Isevis ; lirellse 3-7 min. longse, 
£equaliter |— ^ mm. latse, valde elongatse vulgoque simplices et 
parallelse, emersse, ad latera strato tballino tectse, superne solum 
balone tballino indutse (impure griseo-nigrescentes),^ rima an- 
gusta apertse; labia conniventia, longitrorsum subtiliter pluri- 
sulcata; peritbecium basi deficiens, ad latera intus late olivaceo- 
fuscum, cseterum f usco-nigrum ; sporse in ascis l-2ns0, 90-120 fx 
longse, 22-32 fi latse, creberrime multilocellosse. — Extus quasi 
formam lirellis gracilibus parallelis simulat G-rajphincs Acharii, 
Mull. Arg., s. GrapMdi rigUm, ]S“yl., sed peritbecium basi dimi- 
diatum est, unde nomen specificum. Prope GrapUnam vernico- 
sam, Mtill. Arg.^ Eevis. Grapbid. Eeean. p. 39, et GrapMiiam 
intricatam, MiilL Arg. Eevis. Licb. Esebw. ii. p. 13, inserenda 
est. — Parce lecta. 

84. G-. (§ Chiobogeamma) I'asciata, WLU. Arg. "Bevis. 
Lich, Fsohiv.' ii. h. 43. 
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85. G-EAPHIlsrA (§ CHLOEOeEAMHA) MEETISTErATA, MulUAr^. ; 
tballus argillaceo-pallidus, tenuissimus, isevigatus ; lirellae 3-7 mm. 
longse, 1 mm. latse, simplices v. rarius et 2-3-furcat0e, rectse et 
curvatsB, ad extremitates obtnsse, semicylindricsB et vertice obtusjp 
y. truncatae, imdique strato thallino cum tballo coucolore tectiB ; 
labia arete couniventia, undique extus sulculis stri^eformibus 
uumerosis longitrorisis ornata ; perithecium undique fulTo-palli- 
dum, ad apicem labiorum iulamellas angustas copiosas sat pro- 
f unde incisum ; epithecium anguste rimiforme ; sporse in ascis 
solitarise (bjalinm), 120-145 fi longge, 30-45 fx latse, obtuse fusi- 
formes, intus crebre parenebyrnatosse.— Ex affinitateeat Gr, chh- 
rocarpm et Gr, JBalhisii, Miill, Arg., et quidem proxime affinis 
et similis est Argentinensi Gr. Zorentzii, Miiil. Arg. Obsery. in 
Krempelli. Licb. Argent. n. 92, aqua recedit lirellis crebre multi- 
striatis multilamellosis. 

86. G-. (§ Platygrammina) obtecta, Mull. ^ry.—Grrapbis 
obtecta, MpL JProdr* JSfov. Granat. p. 83 (exel. v. colmnhiana), et 
Lich. Kurz, Bengal, n. 19. — Corticola ut var. seq. 

, V. OLiGOSPOEA, Mull. Arg. ; sporse in ascis l“4nfe (in 

planta norniali specie solitarisB), 120-180 p longa*, 23-24 p 
lat£e ; epithecium nigricans (bypotbecium deficiens). 

87. PHiEoaEAPHiis-A (§ Eleutheroloma) Wattiaita, Miill. 
Arg. ] tballus fusco-olivaceus, tenuissimus, lavis, margine effu- 
sus; lirellm 2-5 mm. longse, I'-f mm. latm, simplices et bi- tri- 
furcatse, reetm et curvata, ad extremitates obtusse et acutse 
-emergentes, primum tectiB, sicese cum diaco demum late aperto 
et nudo opaco-nigrse, madefaetm aquoso-atro-sanguinese ; labia 
extus strato tballino tectm, demum apice nuda et prominula, 
Iseyia ; peritbecium basi deficiens t. linea fusca indicatum ; sporm 
solitarise, 120-140 ^ longse, 23-26 ju lat^e, lineari-ellipsoidese, 
crebre parenebymatosa, e byalino demum olivaceo-fuscidulse. — 
Species insignis, juxta Bh. scalpturatam et BTi. cwsio-pruimsam, 
Miill. Arg., inserenda est. 

88. P. (§ EXiEUTHEEOLOMA) CJSSIO-PEUmOSA, Mull. Arg. 
Grapliid. Beean.p. 4B. 

89. P. (§ Chrooeoma) chetsektera, Miill. Arg. Lich. Bellend. 
n. 46, in Hedioigm, 1891, p. 52. — Grapbis ebrysentera, Mofit. in 
Ann. Sc. Mat. s4r. 2, xviii. p. 39.— Sporee ssepius diu byalinm 
remanent, demum tamen (statu sano, turgido) distiucte fiuut 
fuscidul^. . 
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90. Phjeogeaphina (§ Cheomodiscxts) phltctidiformis, MulJ. 
Arg . ; thallus e glaueo-albido mos purpurascens, pro genere erassi- 
useulus, primum lsevis,dein crebre rugulosus ; apotbeeia §-1 mm. 
lata, suborbieularia, ssepe varie eonfluentia, supra thallum emer- 
gentia, margine tballino late inerassato rugoso prsedita et ver- 
rucas fere plano-bemisphsericas v. subdeplanato-tuberculiformes 
simulantia; discus thallino-obtectus, madefactus demum per- 
spieuis, impure carneus aut earneo-tuscus, orbicularis aut an- 
guloso-orbicularis aut modice oblongatus, apertus planus, circ. 

mm. latus ; perithecium basi deficiens, lateraliter fulvescens et 
pallidum, rudimentarium ; lamina in sectione verticali sat pro- 
funda, basi vuigo angustata, rubescenti-fuscidula ; sporse soli- 
tarise, rufo-fuscidulse, circ. 160—200 ^ long®, 35—50 ^ latse, 
obtuse fusiformes, vuigo modice sigmoideo-curvat®, intus erebre 
eubico-loeellosa.— Species valde insignis, prima fronte speciem 
PUyctidis simulans, e descriptione analoga QrapUdi tuhereulosce., 
Stirt. “ On the Lieb. of India,” p. 12, et juxta PhmograpUnam 
cJi 6 ilj 07 U 6 giiS) sc. GTaghidctyb cli6ilo7H6g(ts ^ I ee, inserenda est. 

91. Aethonia polxmoepha, Ach, Syn. p. 7. — A. dilatata, 
Me, Ms. p. 54, 1. 13. fig. 7. 

92. Aethothehtjm ptcnocaepoides. Mm. Ary.-, tballus 
impure albus, tenuissimus, tevis et farinulentus ; apotbeeia sicca 
nigra, madefacta obscure olivaceo-pallentia, vis mm. lata, sub- 
orbicularia, gregatim in maeulas exiguas orbiculares et astroideo- 
angulosas v. sublineares dense approximata, leviter convexa, 
obsolete pruinosa, vix emergentia; epitbecium nigro-fuscum ; 
bypotheeium fuscum ; spor® 8n®, hyalin®, oblongo-obovoide®, 
circ. 85 fi long® et 16 ft lat®, 8-11-loculares, loculi 2-3-loeellati. 
— Habitu sixoSSs Myeoporo pyonocarpo, Nyl.j sed apotbeeia tantum 
eonfluentia, nec in peridio coadunata et bypotheeium fuscum. 
Apotbeeia dein magis orbicularia quam in simili A. abnormi, 
Miill. Arg. (ubi spor® minores), et dein a proximo A. tcedioso, 
etiam forma apotheciorum et bypotbeeio fusco difEert. 

93. A.ehtjmpbns, Ar^.; tballus maculari-bypophloeodes, 
cum epidermide virenti-albidus ; apotbeeia hypopbloeodia, orbicu- 
laria et oblonga, b®c ^ mm. longa, sicca et madefacta fusco-nigra, 
tenuia, demum denudata, paraUela, incomplete in maeulas aatroideo 
angulosas parvas congregata ; maeul® diu pellicula tect®, demum 
nudffi et decedentes, similis in A, abnormi, Miill. Arg. ; epithe- 
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cium crassulum, cum Ejpotliecio nigro-fuseo; spora ia ascis 
obovoideis 8na, byalina, 30-38 /< louga, 14-17 fi lata, 6-S-loeu- 
lares, loculi transversim 3-5-locellati. — proximo A, fcedioso, 
MiilL Arg., differt apotheciis dimorpliis diu bjpophloeodicis 
et bypothecio nigro-fusco. — Parcissime missa. 

94. Mycopoextm: devll’Battjm, Mull. Arg.\ tballus griseo- 
f uscus, tenuissimus, lavigatus ; peridia |-1 mm. lata, astroideo- 
augulosa, oligocarpica, madefacta et sicca nigra, planiuseula, 
baud distinete gibbosa ; byrneuia confluentia et distincta ; epi- 
tbecium spurium craasum, nigro-fuscum ; bypotbecium tenuiter 
nigro-fuscum ; spora in ascis oblongo-obovoideis 8na, liyalina, 
ovoidea, bine aeutiuscula, 20-22 g longa, 7-9 g lata, 8-10- 
loculares, demum crebre cubico-locellata. — Simile Arthothelio 
ahiormi A. nucis, MiilL Arg., sed apotbecia polyhymenialia, 
bymenia strato crasso nigro-fusco subpiano aut nonnibii unduiato 
tecta, extus parum perspicienda et potius speciem Art}iom<B 
simulantia, demum conjunctim secedentia et cicatricem fuscam 
relinqueutia. — Parcissime lecta. 

95. M. ranicuM, Mull. Arg. ; tballus cinereo-albidus, tenuissi- 
mus, minute granulari-inaqualis t. rugulosus ; peridia mm. 
lata, suborbicularia, subregulariaT. ssepius anguloso-irregulariav, 
astroideo-angulosa, juniora incomplete tballino-velata, dein nuda et 
nigra, polycarpica, superficie conrexa primum gibberosa ; bypo- 
tbeeium byalinum ; sporae in ascis oblongatis SnaB, byalinae, demum 
fuscidulse, circ. 33 fx longa et 16 ju lata, panduriformi-ellipsoidea, 
ntrinque late obtusa, medio distinete angustata, 8-loculares, 
loculi transrersim 3-4-locellati.— Affine M. pgcnocarpo^ NyL, 
sed tballus subgranularis et peridia ambitu multo magis regularia 
et bene circumscripta, unde magis apparent apotbeciiformia. 

96. CuiOBECXOisr EUAVicAFS, ; tballus 

tenuis, confluenti-globulosus v. rugosus, superficie lavis, demum 
cum stromatibus cinerascenti-fiavicans ; stromata circ. 1 mm. kta, 
solitaria et confluentia, alte bemispbarica, sparsim multi- 
ostiolata ; ostiola orbicularia, circ. etiarn 

nonnibii oblongata, plana, nigra, baud emersa ; apotbecia iiinata, 
leyiter altiora quam lata, mm. lata, byalina; peritbecium 
lateraliter nullum, infra laminam semicircularem valde angustam, 
nigro-fuscum ; sporsB 81100, circ. 45 /i long0e, 3-4 lat00, bacidiales, 
(6-)8-loculares.-— Species valde distincta, niilli arete affinis, in 
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vicinitate Chiodecton lamati, ISTjl., inserendum est.— Saxicola ad 
riviilos montiniii supra Manipur, parcissime lectuiii. 

EnteuojDICttok’, JMmU, A.rg,<i gen. nov. ; thallus criistaceus, 
amorplius; gonidia (abbreviatoOcbroolepoidea; apothecia gym? 
Bocarpica, in stromatibus aggregata, cliiodectina , parapliyses baud 
connes^ ; spof^ byalinse, parencbymatice divissB.— G-euus CMo- 
dectoYi ab boe genere differt parapbysibus connexis et sporis 
sirapliciter transveraim divisis. 

97. EifTEKODicTTOK nsnicvyL, ^ MW. Arg. tballus csesio- 
albidus t. demum albido-argillaceus, tenuissimus, Isevis, linea 
nigra limitatus ; gonidioriun articuli snbglobosi ; stromata cum 
tballo concoloria, lineari-ellipsoidea, simplicia aut bmcindera- 
mulosa, iimato-emersa, circ. 1~1| mm. longaet breviora, i-|mra. 
lata, vertice deplanata, adlatera ssspeleviter imdulata et tumid ula, 
serie vulgo simplice v. rarius pro parte duplice aut irregulari 
apotlieciorum oruata, secus lineam apicali-longitrorsam leviter 
depressa; apotbeoia orbicularia, immersa, demum mm. lata, 
fusca, nuda, extus baud marginata ; peritbecium byalinum et 
tenue v. rudimentarium, bnsi deficiens; epitbecium fuscum ; 
hypotbecium byalinum ; lamina vitreo-byalina, parapbysibus 
rectis yalde couglutinatis striata ; sporse in eadem lamina l-4n8e 
V. etiam fere undique solitariae, bsec fere totam altitudinem 
laminse aequantes, circ. 125-170/i longae, 50-60 ju latae, ambitu 
oblongo-ellipsoideae, intus insigniter crebre et irregulariter multi- 
locellosae. — Habitu accedit ad Graphincd et JBJiceographinm sec- 
tiones peritbecio pallido et disco late aperto praeditas. 

Trib. PrKE^ruLEiB. 

98. Teypethelium iKAMCEisruM, MW . Arg. ; tballus fusces- 
centi-macularis, bypopbloeodes ; stromata 3-5 mm. longa, 1-2 m'm. 
lata, parallele sita, subrbombica, leyiter tantum emergentia, 
plana et fusca, subtecta ; apotbecia singula baud prominentia ; 
ostiola e rimulis epidermidis demum perspicua, non v. yix pro- 
minula ; peritbecia nigra ; nuclei byalini ; parapbyses tenellsB, 
connexae; sporse Snsd (byalinee), fusiformi-ellipsoidesB, S-locu- 
lares, circ. 45 p longss et 14^15 p latse. — Prima fronte Tr. wfus- 
catmi^M^SA, Axg., et Tr. mastoideum^ Acb., simuiat, sed sporsB 
aliter divisse sunt et species dein in sectione Eutrypetltelio^M.nl\. 
Arg. Pyrenoc. Cubens., iiiserenda est,ubi juxta TK virens, Tuck., 
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locum liabeat. Ab boc ulteriore differt? forma et direetioue et colore 
stromatum et peritlieciis non prominulis. 

^ 99. PxEENcrnA ADACTA, p, 74. 

100. Antheacothecium MANrmrBENSE, MillL Arg.; thallus 

flavescenti-pallidus, tenuissimus, iaeris ; apotHeeia atra, 1|-1| mm. 
lata, sessilia, nuda, hemispbserica, nonnihii conico-acutata, vertice 
minute umbilicato-ostiolata, opaca; peidtbecium basi valid© com- 
pletum, subtus convexum, lateraliter basi valide productiim ; spom 
8(“4)nae, fusese, circ. 110 yu longse et 87 ju iatse, crebre cubico- 
parencbymatosse, series transversaies 5-6-ioceiiares. — Juxta Bra- 
siliense A, aura7itium ^ Arg. Bevis. Lieb. Esebw. n. 7, 

locandum est, a quo non diversum videtur nisi thallo minus 
aurantiaco-fulvo, apotbeciis paullo altius coovexis et sporis iiia- 
joribus. Apotbecia distinct© minora et convexiora sunt quam in 
A. ThioaiteBii^ A. horbonico et A. mam'OBj^oiro^ Miiil. Arg. 

101. A. vaeiolosxjm:, Midi. Arg. Lich. Afric, occicL n. 52. — 
Pjrenula variolosa, JPe}'S» m Gcmdich. Ur an, p. 181. 


Studies in Yeuetable Biolooy. — YIII. An Investigation into 
the True Nature of Callus. — Part II. By Spencee Le M. 
Mooee, F.L.S. 

[Read 18tb J'une, 1891,.] . 

(Plate XXY.) 

JBmminaiion of the Tig . 

In tbe soft bast of the Pig two methods of closing tbe sieves 
of tbe sieve-tubes are to be noted ; tbe sieves lying upon tbe 
abaxial side of tbe bast are obliterated by means of a substance 
giving tbe ordinary dye-reactions of callus, and notably the dis- 
tinctive Cambridge blue with picric Sands’ sblue (PL XXV. fig. l,a). 
Many of tbe sieves of tubes lying upon the axial side of the bast 
are clogged with a substance of glassy appearance and dense con- 
sistence, often possessing a yeiiow refringence ; this does not 
stain with picric blue, but, like the stoppers of which, 

when occurring in the form shown at fig. 15, it at once recalls 
to mind, takes a yeiiow colour with that reagent. It will not be 
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necessary to give in detail, as was my first intention, all tbe expe- 
riments upon tlie callus of the first-mentioned tubes, made pri- 
marily with the object of finding out whether it will give proteid 
reactions and will peptonize. The results obtained may thus be 
epitomized : — 

1. The callus rapidly dissolves on warming sections in Millon's 
fluid ; and does so without showing any tendency to become red. 

2. It is soluble in boiling hydric nitrate ; hence tbe xantho- 
proteic test does not succeed. 

3. On running in caustic potash after sections have lain some 
time in copper sulphate, the callus swells up, but does not turn 
blue or pink. 

4. After a good soaking in syrup, hydric sulphate swells the 
callus so that it is almost invisible, but it never assumes the 
slightest tint of pink. 

5. After many experiments with a peptic fluid, allowed to 
act as long as 86 hours, the callus underwent not the least 
cliange in form and general appearance; and it now reacted 
quite normally with picric blue and corallin soda. 

6. The same result followed every attempt to dissolve the 
callus in a pancreatic fluid (Fairchild’s pancreatic extract). 

On the other hand, the substance closing the sieves of the 
inner tubes behaves thus : — 

1. It stains yellow with picric blue. 

2. It takes a temporary pink with corallin soda. 

8. In hydric sulphate there is no appreciable swelling up, 
nor in caustic potash. 

4. Iodine stains it brown. 

5. It is unacted on by carmine. 

6. It gives good proteid reactions. 

7. On many occasions it dissolved in a peptic as well as in 
a pancreatic fluid. 

This substance therefore greatly resembles the substance of 
Ballia stoppers; at the same time it is quite different from 
callus in its reactions and chemical constitution, although the 
same function of obliterating the sieves is performed by both. I 
propose to call it “ paracallus,” the term callus being an unsuit- 
able class-name to include both a proteid and a non-proteid 
substance. 
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Me-^examinaiion of the Vegetahle-Marrow, 

Having collected the foregoing results from the and re- 
membering that the substance staining like callus discovered by 
H "W. Oliver in the trumpet-hyphae of MmrocgsUs pfrifera^ Ag,, 
refuses to give proteid reactions and to peptonize^, re-exami- 
nation of the Vegetable-Marrow seemed desirable. But very 
little progress had been made, when I found that I had been 
unfortunate in basing my conclusions with regard to Vegetable- 
Marrow callus upon observations whicb, although perfectly 
correct in themselves, were yet in a measure valueless, from 
having been made with abnormal material. I have preserved 
two sections derived from that material, each of them showing 
a considerable number of sieves all cleared after the action of 
a peptonizing fluid, and without the slightest suspicion of callus 
anywhere ; and this is an obviously abnormal occurrence, in 
view of the undoubted fact that the true callus of the Vegetable- 
Marrow will not peptonize and will not give proteid reactions. 
In fact, it behaves in the latter respect just as does the callus 
of the Pig and of Macrocystls^ either swelling up almost to 
invisibility, or dissolving with great promptitude. The state- 
ments made in the former memoir must therefore be understood 
as applying not to the true callus, but to the proteid callus, 
e. the paracallus; and I believe the latter substance to occur 
much more frequently in the Vegetable-Marrow than the former, 
at least that is the inference suggested from the material at my 
command. 

Concerning this paracallus, a few more facts have been made 
out. In the former memoir its affinity with coagulated proteid 
was suggested, and this seems borne out by its behaviour with 
nickel sulphate and ammonia. This is Gnezda’s t test for proteids ; 
albuminates, globulins, fibrin, and mucin giving a pale-blue solu- 
tion with it, while coagulated proteid is turned yellow, 

How if sections of Vegetable-Marrow bast be allowed to lie 
in Gnezda’s fluid, the paracallus-masses will be found to be bright 
yellow, a colour which becomes somewhat more pronounced on 
running in caustic potash ; and this, according to Gnezda, is a 
farther peculiarity of coagulated proteids Another matter 

As was shown in my former memoir on callus (Journ. Linn. Soc., Bot. 
voL xsFii. p. 519). t Proc. Boy, Soc. vol. xlvii. {1890). 

X In one case a distinct blue colour was taken by a paraoallus-mass ; perhaps 
this indicates a mixture of proteids In paracallus. 
mm. JOUEN. — BOTANX, TOL. AXIS. 
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worth meDtion is the great difficulty met with in peptonizing the 
paracallus : this I suppose due to the fact that the spirit in 
which the material was kept was found, upon examination, to 
have evaporated, so that upon the dehydration undergone from 
the action of the spirit desiccation had supervened ; and this might 
well tend to make the paracallus less soluble. Anyhow, be the 
reason what it may, I now found it impossible to entirely dissolve 
the paracallus in a peptic fluid; and although a pancreatic fluid 
was more efficient, it failed in a few cases. This should teach 
caution in the attempt to classify these proteids upon results 
yielded by preserved material ; for this reason I wish it to be 
understood that the comparison between the substance oiBalUa 
stoppers and lardacein, drawn in the former memoir, is to be 
regarded as merely provisional. 

That an undoubted proteid should, apparently because of the 
dense aggregation of its particles, refuse to answer to those di- 
stinctive proteid tests — the taking up of aniline-blue and of 
carmine — is a singular fact; it is very often the case with the 
typical paracallus studied by me. Another seeming consequence 
of this density is the peculiar appearance borne by some sieves 
(^‘ hedgehog ” sieves they might be called) of desiccated Vegetable- 
Marrow material : the meshes of these sieves are blocked up 
with the hard paracallus which in surface-view projects therefrom 
in the form of a number of hard bristly points (PL XXV. fig. 7) ; 
these, like the paracallus mass itself, disappear in an eftective' 
peptonizing fluid. 

The Ash, 

This is a good type to study, on account of the great deve- 
lopment of its callus : the obliterated sieves are shown, PL XXV. 
figs. 2 and 4 a. Occasionally one may find a few sieves open during 
the winter ; but for the most part they are blocked up wdth oval 
masses of callus presenting the normal reactions. I have not 
found paracallus on any of these sieves. 

After many experiments, no encouragement has been given to 
the idea that this callus may yield proteid reactions; all the 
masses behave exactly as do those of the abaxial tubes of the 
Vig. Moreover, the callus resists both gastric, and pancreatic 
digestion. 

The Bo ff-Mose, 

Most of the sieves of one-year shoots of Bosa canina are, during 
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the winter, Mocked up with masses of paracallus*. Examples of 
this are shown, Pi, XXY. figs. 3 a, hy .c, and d. Of these, a repre- 
sents a small mass ; h one upon a side-wall, seen in profile ; c a para- 
callus-cap, recalling a ^<afl/ 2 Vstopper, hanging hj paraealhis-(r') 
threads to the sieve-plate from which it has been disturbed bj 
sectioning; at ^^is drawn a large mass blocking two sieves from 
W'hicli sectioning has partly dislodged it. This paracalliis gives 
good pro teid reactions; and in some cases efforts to peptonize 
it met with success, though failure was sometiines experienced 
even after lengthy action of a gastric or pancreatic fluid. 

Some General Memarlce, 

Experiments were also made wdth the Elm, wdtli Ampelopsw 
liederaceaQ.iiA VeitcliL Of these, the former resembles the xisii; 
for I could find no paracallus upon its siere-plates ; while the 
two latter are more like the Dog-Eose inasmuch as paracallus is 
frequently seen in them. The callus of the rhizome of Arundo 
Flmigmites is also true callus; though imfortunately, from its 
paucity upon the sieves of my material, I have not been able to 
make a thorough examiuation of it. 

It might perhaps be objected that the paracallus is merely 
that somewhat denser condition of the slime met with at one or 
both ends of the sieve-tubes — usually at one end — and called by 
German writers “ Schleimkopf.*’ It undoubtedly is formed from 
the Schleimkopf, towards which it seems to bear the same 
relation that the Schleimkopf itself does to the slime. This is well 
seen in large cells of in which we often find aggregation 

of the contents at one or at either end of the cell, which is capped 
by the paracallus-stopper. Apart fixjm its function of obstructing 
the sieves, paracallus differs from Schleimkopf in its so frequent 
refusal to take up carmine and aniline-hlue. Its chief differences 
from true callus have already been explained, though in this 
connexion one matter of interest must now be mentioned. Both 
callus and paracallus stain well with watery eosin ; but wiiereas 
the stain taken by the former is not permanent, that imparted to 
the latter is so, I recently came across a beautiful instauce of 
this. A few years ago I mounted, under one covei’slip, some 
large sections of Vegetable-Marrow bast showing well-developed 
callus ; these had been stained some in watery eosin, others in 
picric Sands’s blue, and happening recently to examine the slide, 

I found that an intercbaage of stain had taken place between 

T 2 
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callus and paracallus, tte callus of eosia sections haying given 
up its eosin and taken the blue of the other sections whde 
the paracallus had monopolised the eosin and had become deeply 
dyed with it. Of course it is usually fairly easy for the 
eye to distinguish between callus and paracallus; and if there 
sLuld be any doubt on the point, it can_ soon be dissipated 
by the use of picric blue, with which callus stains a Camb ridge, an 
paracallus (if at all) an Oxford-blue. I experienced most difficulty 
in dealing with the Dog-Rose, masses which in this case I thought 
to be callus often proving to be paracallus, and vice versa 

"We thus see how, a fropos of the methods whereby ^ e 
sieves are closed up, we are able to write down the following 

series : — / 

In Ballia we have paracallus alone. ^ _ 

la. Bosa canina, Ampelopsis lederacea and Veitch, the lig, 
and Maerocystis pyrifera we have callus and paracallus. 
In the Ash and the Elm we have callus alone. 

Is True Callus Soluble in any Organic Bluid^ 

We can frequently get information about the nature of a sub- 
stance by studying its solubdities, and this consideration led me 
to try the effect of diastatic ferments upon callus. The method 
consisted in introducing thin radial longitudinal sections into 
vessels containing the ferment, these being kept for some time 
at a temperature higher than that of the air, and generally at, or 
a little below, that of the human body. I have already mentioned 
the want of success in working with a pancreatic fluid, and as 
this, besides trypsin and steapsin, contained diastase as well, we 
are forced to conclude that callus is untouched by a diastatic 
ferment. This conclusion was borne out ou treatment of Eig, 
Ash, and Elm sections with saliva for 60 hours, and for 140 hours 
with Kepler’s malt extract, which contains a powerful diastatic 

ferment. _ _ . 

I then turned to gum-arabic with the idea that, as callus is 
generally supposed to be of mucilaginous nature, a solvent for it 
might possibly be found in the gum. In this surmise I was not 
mistaken ; and I have several times successfully repeated my 
observations, which were made especially upon the Eig and the Ash. 
Reference to PI. XXV. fig. 4 wffl bring to the eye what happens 
when a section of Ash-bast is placed in a solution of gum-arabic , 
in this case the action lasted for 49 hours at or near the tern- 
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peratiire of the body. We see bow the callus has disappeared, 
leaving the sieve c|Liite clear, leaving also in position the tliin 
film of Scbleimkopf whicli was closely apposed to the callus- 
mass. Eig. 5 shows what occurs in the Eig: here there was no 
film of Sehleimkopf, and all one sees is the perfectly cleared sieve. 
Moreover, as showing the identity between Yege table-Marrow 
callus and that of the Eig and Ash, it was found that the former 
substance also dissolves in gum-arabic. By this treatment one 
can get beautiful preparations showing cleared sieves with slime- 
threads passing through the pores, and so connecting the proto- 
plasts : this is shown by fig. 6, where the sieve is seen free from 
callus, the Sehleimkopf {$) — a large mass on one side, and greatly 
reduced on the other — remaining with the same contour that it 
had when callus was present, and the connecting-threads, around 
which the callus was deposited, remaining in their original posi- 
tion. These facts may be commended to anyone who favours 
the swelling-up theory of callus-formation, a theory which they 
seem emphatically to contradict, t 

Search for a CallolyUc Ferment, 

How is callus dissolved aw-ay from the sieve-plates? Most 
probably in one of two ways, either by means of a ferment or 
of an acid or alkali — possibly by cooperation of ferment with acid 
or alkali. I regret being unable, after spending some months 
upon this question, to give it a definite answer ; and the case 
being thus, I shall not go into my various experiments in detail. 
If there be a callolytic ferment in gum-arabic, it must act in 
presence of an acid, for a solution of the gum bas a decided, 
though not a very strong, acid reaction. Working with gum- 
arabic solution, I tried the precipitation method of ferment- isola- 
tion, but without any success ; and the same failure followed all 
the experiments with glycerine extracts of crushed gum. The soft 
bast of the Ash gives a feebly acid reaction — at least in early spring ; 
and this seems to indicate that the contents of the sieve-tubes 
are acid. With this type also both methods were tried — preci- 
pitation and glycerine-extract ; but all was labour in vain. But 
I have not yet tried with gum-arabic the method of dialysis, 
which may possibly bring success in its train. 
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Some Bemarks on the Tunction of Callus and Paracallus. 

la the former memoir I adopted Sachs’s view that the fuaction 
of callus is to act as a mechanical hindrance to the flow of proteid 
&c. alono- the sieve-tuhes. I do not know to what length Sachs 
would carry this idea, neither am I aware of any attempt to think 
out fully the effects which one would expect to occur were the 
sieve-plates not Mocked up in winter with callus or paracallus, 
or some other substance with a similar function. Let us sup- 
pose the flow along the sieve-tuhes to be absolutely without 
hindrance ; how, then, could our arborescent vegetation survive? 
In these latitudes scarcely a winter passes without some days 
of premature warmth, during several hours of which the mercury 
rises far above the minimum point, and sometimes stands not 
very much below the optimum temperature for growth. Under 
these circumstances a certain amount of activity manifests itself 
at the vegetative points: leaf-scales elongate, and may betray a 
tendency towards epinasty, thus partially exposing the tender 
young leaves ; and should the weather continue warm, the infant 
axes may begin to lengthen only to be destroyed with the re- 
currence of seasonable weather. Now if this can happen when 
the growing-points are shut off from access to the stores of 
proteid and carbohydrate pabulum accumulated in them, what 
would be the upshot if these stores were not safely locked up ? 
"Were this the ease, we may be sure that a fortnight s warm 
weather jn winter would witness an astonishing advance- growing 
axes would elongate, leaves would stretch and unroll, probably 
many flowers would expand; and all the energy used up over 
this would be so much dead loss to the plant, and worse than 
dead loss, because more energy would have to be drawn upon 
for the production of new meristematic points to replace those 
cut off. A healthy tree would doubtless respond to the call upon 
it, and during its first season, under the altered conditions, would 
show but faint signs of a change in the order of nature. Its 
store of accumulated energy would, however, be less during the 
following than it was the preceding winter ; and this diminu- 
tion would, irrespective of the loss from precocious sprouting, 
betray itself next year in the production of fewer and probably 
of smaller leaves. In fact, cur supposed tree would be in the 
position of a person living to some extent upon his capital. We 
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may be certain, tlierefore, that but for these microseopic pieces 
of callus and paraeallus, a few years would bring the life of our 
trees to an end, and the wayfarer would be saddened on seeing 
the monarchs of the forest stripped of all their glory and every- 
where hastening to decay. 

And as with temperature, so with moisture. But for callus an 
occasional shower or two during the dry season would stimulate 
a tropical tree’s growing-points into activity only for the young 
shoots to perish upon renewal of the drought. !Nor should the 
agency of light pass out of view : know that callus is remark- 

ably developed in climbiDg-plauts, and were the flow of pabulum 
not carefully controlled, and so made available for the efleetive 
organs of the plant, viz. those which have reached the light, we 
ma}’- readily conceive how proteids and carbohydrates would 
tend to accumulate at imperfectly iiiumiuated points, and how 
in consequence new and useless shoots would be formed there. 
In short, the presence of callus and paraeallus prevents the 
expenditure of energy over the production of organs in unfa- 
vourable situations, or under conditions which, although favour- 
able, are only temporarily so. 

SiTMMAET. 

1. The statement made in the previous memoir to the effect 
that Tegetahle-Marrow callus gives proteid reactions, and will 
peptonize, is an error due to the misfortune of working with 
abnormal material. Some of the sieve-plates in the Yegetable- 
Marroware obliterated by true callus which neither gives proteid 
reactions nor peptonizes; others at the end of the season are 
blocked by the proteid body studied in the former memoir. 
This latter suhstance it is proposed to call ‘‘ paraeallus.” 

2. On the ahaxial side of the bast of the Big the sieve-plates 
are closed-in in winter wdth a substance which refuses to give 
proteid reactions and to peptonize: upon many of the inner 
plates there is a hard proteid mass which frequently peptonizes. 
The first substance is true callus ; the second (paraeallus) is 
a further hardening of the Schleimkopf, and, when best deve- 
loped, is characterized by taking up neither carmine nor picric 
blue. 

3. In Bdlia we find paraeallus alone ; Bosa canina, Awpe- 
hjpsis liederacea and Yeltcld^ the Big, and Macrocpils ^yrijera 
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explanation of plate XX V”. 

All figures magnified 600 times. 

Fig 1. The Kg: «, callus of abaxial sieTe-tubes; h, o, paracallus-masses upon 

the sieve-plates of the inner tubes. • 

2 The Ash : sieve-plate plugged with a mass of callus. ^ ^ 

3 Bom canina: a and b, small paracallus-masses upon sieve-plates 

p in c, the paracallus-eap, in d a mass common to two sieve- 

4. itll: a, before, b, after dissolution of the callus in a solution of 
gum-arabic. 

5 a & A The same thing, shown in the Kg. „ , t., nr . „ - 

6 Effect of a gum-arabic solution on the callus of t e ® 

s the Schleimkopf of contiguous sieve-tubes connected by threads of 
slime passing through the meshes of the cleared sieve-plate. 

7 . The Vegetable-Marrow: a “hedgehog” sieve: the hard paracallu 
projects from the meshwork in a number of points ; p, the mass 

paracalluB applied to one side of the sieve-plate. 
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Studies Yegetable Biology.— IX. The alieged Existence of 
Protein in tlie Walls of Vegetable Cells^ and the Micro- 
scopical Detection of Glucosides therein. By Spenxee 
Le M. Moore, P.L.S. 

[Head 18th June, 1891.] 

Iis his first memoir on eallns ^ the author alluded to the views of 
Wiesner and Ivrasser upon the constitution of the cell-wall, more 
especially as regards the question whether protein is or is not 
present therein. The bibliography of the subject having been 
given in that memoir, there is no necessity to present it again ; 
as regards the new theory itself, it mnst suffice to say that 
Wiesner and Krasser and their followers, mainly on the ground 
that proteid reactions are frequently yielded by the walls of 
vegetable cells, hold such reactions to indicate the presence of 
protein ; whereas Klebs, Eischer, and those who agree with them 
maintain the improbability, if not impossibility, of these re- 
actions being due to protein, the latter writer suggesting that 
tyrosin may he the substance sought for. Wiesner’s deduction 
from KrasseEs microchemical studies — his dermatosome theory 
of cell-wall structure — has already evoked much controversy, 
and has had to bear the brunt of some damaging criticism, 
principally on the part of Klebs and Fischer. But although we 
may be led to diflTer in ioto from the conclusions reached by the 
Austrian botanists, we ought not to repudiate our debt to them 
for starting a discussion and inviting research upon a matter 
which, it may be affirmed with certainty, will not be allowed to 
rest until some diminution has been bronght about in our at 
present rather disreputable ignorance concerning the chemical 
constitution of the cell-wall. 

At first sight it would seem an easy task to find out whether 
or no protein be a constituent of the wails of a tissue, since by 
the action of a peptic or pancreatic fluid we ought to be able to 
peptonize out the protein, after which proteid reactions should 
fail. The first batch of experiments, presently to be described, 
were made upon this assumption; but I now think the re- 
sults yielded by them are not so conclusive as they formerly 
appeared to me ; for apart from the possibility of the supposed 
proteid or proteids in the wall being ao unpeptonizable, it is 

Journ. Linn. Soc., Bot. vol. xxvii, p. 521. 
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quite eonceivaHe that a peptouizable proteid might comhiue with 
some ingredient or ingredients of the wall to form an unpepto- 
iiizable compound, and this without losing its property of yielding 
proteid reactions. The presumption is, of course, the other way ; 
nevertheless the possibility hinted at should not be allowed to 
j)ass out of view. 

In this part of the research reliance was mainly placed upon 
Millon’s, Easpail’s, and the Xanthoproteic reactions, Copper 
Sulphate and Caustic Potash being a tiresome and uncertain 
microchemical test. These reactions will he denoted by (M), 
(E), and (X) respectively. The peptonizing fluids were an 
artificial gastric juice made with a pepsin which gave a good 
biuret reaction with chopped meat, and a pancreatic fluid in 
the form of Fairchild’s powders, consisting of a pancreatic ex- 
tract, five grams of which are charged with thrice the quantity of 
sodium bicarbonate. In these cases no very exhaustive exami- 
nation of the various tissues was made, only those reacting in an 
obvious manner being here referred to. It was also thought 
better to ring the changes on a few, rather than to trust in the 
few reactions of a larger number of types. 

Exper. I. Pancreatic fluid. Time 76 hours (E). 

Ash (stem). Xylem and hard bast brown-pink ; walls of sofn 
bast not coloured. 

Elm (stem). ‘Walls of xylem and phloem brown-pink: of 
cortex yellow-red. 

Eig (stem). Xylem and pith-walls brown-pink; bast un- 
coloured. 

Sections of fresh tissues gave the same results precisely. 

Expee. II. As before. Time 60 hours. 

Eosa canina (stem). Xylem, pith, hard bast brown-pink; 
cortex yellower, soft bast uncoloured. 

Arundo Ehragmites (rhizome). Cells of sclerotized ground- 
tissue, including the thick-walled endoderm, and xylem elements 
brown-pink ; no colour in phloem and rest of ground-tissue. 

And fresh tissues react similarly. 

Expee. III. Pancreatic fluid : 60 hours (X). 

Ash* Xylem faint reaction, hard bast a good one, soft bast 
uncoloured. . 
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Xylem fairly good reaction, hard bast very faint ditto, 
soft bast and cortex not coloxired. 

Mosa eanina* Xylem and hard bast react well, pith and cortex 
faintly, but cuticularized layers of the latter well. 

Sections not placed in the fluid behaved in the same way. 

Expee. 1Y. Sections of Fig^ Ash, and Mm placed in pancreatic 
fluid for 60 hours, when tested with Copper Siilpliate and 
Caustic Potash, gave the same reactions as did fresh sections. 

Expee. T, Peptic fluid: 60 hours (X). 

F/g. Same reaction as with sections treated with paiiereatie 
fluid, except that the faint colour in the hard bast of the latter 
was not apparent. 

As^i. As with sections treated with pancreatic fluid. 

Arimdo Fliragmites. Ditto. 

Veg .-Marroiv (stem). Xylem good reaction, none elsewiiere^ 
xcept very laiiitly in bast, and fresh sections behave similarly. 

Expee. YI. Peptic fluid : 60 hours (E). 

AsJh Eeaction the same as after the pancreatic fluid. 

Fig, Ditto. 

Fosa ca? 2 ?na. Ditto. 

Arimdo FJiragmites. Ditto. 

Veg-Marroic, The walls giving the Xanthoproteic reaction 
gave Easpail’s. So did those which had not been in the fluid. 

Exper. YII. Peptic fluid : 01 hours (M). 

Fig. E^lint reaction in xylem alone : unpeptonized sections 
ditto. 

Arimdo FTiragmite.s. Parts giving (X) and (E) gave this in 
precisely the same way as did fresh sections. 

Teg.-Marroto. As with (X) and (E), and to the same efl'ect 
as fresh sections. 

It seemed unnecessary to further repeat these observations, as 
in twmnty-three cases, after the action of proteolyzing fluids 
diirixig from 60 to 76 hours the proteid tests were got with the 
same ease and distinctness alter as before treatment. One must 
hence conclude that if |)rotein really exist in these walls it must 
be present in some uiiixeptoiiizahle form. 

* In some other experiments, which may be passed over without further 
reference, the action (pancreatic) was continued for 146 hours, after whxeii 
normal reactions were still obtained {MaUe. Bosa canina, Isoeks lacustris). 
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A Search for some other Substances reacting like Troteids, 

Of non-proteids, the only body hitherto discovered wWcli will 
give all ordinary proteid reactions is, according to Krasser*, 
tyrosin. Hence, by the process of exclusion, we may dismiss 
other substances yielding one or more but not all of these re- 
actions, for it is quite unnecessary to suppose that one reaction is 
due to one substance, and another to a second, and so on. How- 
ever, in order to leave no stone unturned, resort was had to the 
method already applied by the author to JBallia stoppers. This , 
is, to select a given reaction, and place the tissues to be experi- 
mented with in fluids which act as solvents of the substances yield- 
ing that reaction. Thus, of the bodies giving Millon’s reaction, 
supposing them to exist as such in the cell-wall and not to form 
insoluble compounds therein, we know that : 

I. Alcohol and Ether should dissolve out Mtrobenzole, 
Phenol, Thymol, and HaphthoL 

II. Acid and Alkaline solutions should dissolve out Tyrosin. 

III. Water should dissolve out Yanillin. 

And this treatment leaves only the aromatic oxy-acids un- 
accounted for, since preliminary examination showed, from the 
absence of reddening on addition of Hydrochloric Acid, that 
Phloroglucin could not be the substance sought for. 

The results of these experiments are here appended. 

I. Sections kept in absolute alcohol for three weeks. 

Mg (M). Xylem faint reaction — none elsewhere. 

(X). Fairly good reaction in xylem — hard bast not seen. 

(R). Good reaction in the way already indicated. 

Arundo Fhragmites (M), Xormal reaction. 

(X). Ditto. 

(E). Ditto. 

JRosa canina (M). Failed. 

(X). Good reaction in tissues already indicated. 

(E). Ditto. 

Ash (M). Failed. 

(X). Faint reaction in xylem : good in hard bast. 

(E). Xormal reaction. 

* See Krasser’s list on p. 523 of the Author’s first memoir on callus, in Jo urn, 
Linn. Soc., Bot* xxvii. 
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Esperiiiients were also made witH stems of Maize and Vegetable- 
Marrow, but derived from spirit-kept material The result 
slowed that even after three weeks’ action of absolute alcohol in 
addition to a long sojourn in spirit, the proteid reactions were 
yielded in the normal fashion. Thus, out of seventeen cases 
(two reactions only were tried with the Vegetabie-3Iarrow from 
lack of material) we find failure occurring twice only, and any- 
one who has tried these tests, using thin sections, knows that he 
must expect occasionally to fail with them. 

II. Sections kept three weeks in Hydrochloric Acid (50 per 
cent, solution of the strong acid). 

Ash (M). ISTormal reaction. 

(X). Ditto. 

(E). Ditto. 

Fiff (M), Xormal reaction. 

(X). Ditto, with a faint reaction in hard bast. 

(E). Normal. 

Fosa canina (M). Eeaction normal 

(X). Good reaction xylem : extraxylemic tissues 
23 ot noted (apparently they must have 
got separated from the xylem and so 
escaped observation). 

(E). Noi’mal 

Arundo Fliragmites (M). Good reaction as usual 
(X), Ditto. 

(E). Eailed, except at one corner of the 
section. 

(M), (X), and (E). Quite normal 

Isoetes lamsiris (stem) (M). Good reaction in xylem of great 
central vascular bundle, as also of leaf-trace bundles: in 
one case meristem-walls reacted well, but the test failed 
with another section. Eresh sections (derived from spirit- 
material) give good reaction in xylem and (generally) in 
meristem. 

We may hence conclude either that tyrosin is absent, or that it 
has entered into some insoluble compound with a substance or 
substances in the wall 
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III. Sections kept in Water for three weeks. 

Mg (M), (X), (E). As in fresh sections. 

Arundo Flmigmites, Ditto. Ditto. 

21ctize (M), (X), (E). Eeaction as with fresh tissues. 

Bosa canina (jM), (X), (E). Quite normal. 

Ash (M), (X), (E). Normal iu every way. 

Krasser's List of Bodies reacting like Proteids not an 
eoohaustive one. 

Upon the general question we now stand in this position. 
The substance giving these proteid reactions cannot be protein 
unless 

(«) it be some unpeptonizable proteid, or 

(5) it be a proteid which has entered into some unpeptonizable 
combination with cell-wall substance. 

That (Z>) should express the truth seems highly improbable. 
With regard to {a)^ although not impossible, one may remark 
upon its d priori unlikelihood, and the question may be asked, 
AVhat is proteid doing in the w'all ? Surely, to use up so complex 
a body over such a task as forming the actual substance of the 
\vall must argue what seems to us great improvidence on the part 
of the plant, supposing other means to be available. Moreover, 
it is highly significant, from an objector’s point of view, that 
proteid reactions are given best by the walls of lignified ele- 
ments — elements useful for support and for conduction of fluid, 
but at the same time elements iu which metabolism either soon 
ceases or but feebly persists. So far, however, Wiesuer’s theory 
seems to be preferable to Eischer’s, because, while unpep- 
tonizable proteids are known to exist, we do not know of in- 
soluble compounds with tyrosin. A solution of the problem 
might possibly be found could we discover some substance 
which, while giving proteid reactions, will free us from the 
necessity of supposing that we are dealing with a body which, 
when it reaches the cell-wall, suddenly becomes transformed 
from what it was, so that if a proteid it is now unpeptonizable, 
if tyrosin it becomes insoluble in acids and alkalies. More- 
over, if our supposed substance belongs to a class of bodies known 
already to esaistin the cell-wall; if its presence there can be micro- 
chemically promd by a series of tests other than those employed in 
the detection of proteids ; still further^ if the same series of 
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reacfio/is, profeid anil non-proteid^ he yielded hy $ome non-'pyoteid 
mhstance stored tij) in special cells of the same plants and yielded 
in so definite a manner that precisely the same shade of colour, 
peculiar to a certain type, is imparted hy a reagent, proteid or 
non-proteid, aJihe to cell-wall and to the suhstanee stored up in 
the special cells — if sucli a substance there be, tlien it is submitted 
that the theories of Wiesner and of Fischer must stand aside 
until its full examination has been carried out, and stand 
aside with the odds against their reappearance as being, on the 
supposition that the above-made statement can be substantiated, 
quite uiineeessarj attempts to explain the phenomena in question. 

My attention was directed to glucosides, which we already 
know to exist in the cell-walL The method was first to try 
whether one of these will give proteid iTactious, and the follow- 
ing were the results of this trial with the tannins. 

Here and elsewhere (M), (X), (E), and (C) represent 
Millon’s, the Xanthoproteic, Easpail’s, and the Copper Sulphate 
and Caustic Potash reactions respectively. 

JEffect of Froteid Feactions on Tannic Acid, — -(M). A yellow- 
ochre precipitate, becoming on boiling a warm brown with very 
slight suggestion of madder. 

(X). Addition of hydric nitrate turns a solution of tannic 
acid yellow : this deepens on boiling, and with ammonia becomes 
a dark orange-brown, and quite black if the solution be strong. 

(E). AVhen hydric sulphate is poured into a syrupy solution 
of tannic acid it falls to the bottom of the test-tube, at the same 
time producing a white precipitate in the solution: after some 
hours the acid turns black and the precipitate pale pinkish. 

(C). A solution of Copper Sulphate gives a lavender pre- 
cipitate, wdiich Caustic Potash turns grey, and greenish on 
boiling. 

This is not very promising. We see tliat (M) fails, as does 
(C). (X) succeeds, and so does (E) to a certain extent. 

Effect of Proteid Feactions on a Solution of Catechu. — When, 
however, a solution of Catechu is tried, the result is very ditferent : 
thus : — 

(M). Gives a yellow precipitate, hecoming dark brick-red on 
boiling. 

(X). Hydric Nitrate gives a yellow colour to the solution, 
which deepens to orange when ammonm is added after boiling. 

(E). The Hydric Sulphatefall's to the bottom of the test-tube, 
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and a light red precipitate forms at junction of acid and solution: 
soon on the vest of the overlying liquid a finh colour appears, 
which after some hours becomes brown-pink. 

(C). With Copper Sulphate a grej precipitate, becoming 
brown on boiling with Caustic Potash. 

Hence with Catechu, (M), (X), and (R) succeed : (C) fails, 
and this latter may therefore he employed as a crucial test : as the 
sequel will show, it also fails with cell-walls. 

To Krasser’s list, therefore, we must add, as giving (X), tannic 
acid: as giving (M), (X), and (E), a solution of Catechu. 

One may also mention here Grnezda’s^^ test for proteids — a 
solution of Xickel Sulphate charged with Ammonia. To various 
proteids studied by Grnezda it gives a blue or a yellow colour, 
the blue becoming yellow, the yellow orange on addition of 
caustic potash. Tannic acid gives with this a flocculent dirty 
pink precipitate, not changing with caustic potash: catechu a 
slight brown precipitate, which on pouring in caustic potash 
becomes flocculent and somewhat paler in colour. 

Hence this test also fails with the tannins, and so should 
furnish evidence of a crucial character. 

Cell-walls gwing Profeid Reactions will give Tannin 
Meactions as well. 

If now our cell-walls, supposed, by yielding proteid reactions, 
to contain proteid, will give tannin reactions as well, we have a 
strong confirmation of the idea that tannin and not proteid is the 
substance we are in quest of. Put before going further into this 
matter, it is necessary to remind the reader that the colours one 
recognizes in thin sections under the microscope through strong 
transmitted light must vary somewhat from those seen in making 
test-tube experiments. Thus, browns will tone off to yellows as 
the section becomes thinner; reds to pale pink and greens 
towards yellow, while grey will tend to become invisible, and 
so on. 

It must be premised that, as the reader is doubtless aware, 
tannic acid gives with iron salts a blue-black and catechu a green 
precipitate. "With both, Hessler’s fluid (test for Ammonia) 
gives a brown precipitate, and potassium bichromate does the 
same with a solution of tannic acid, catechu striking a warmer 
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brown witli tlie bicbromate* As alreadj men tioiied, copper 
sulpliate throws down a lavender precipitate with tannic acid, 
with catechu a grey. 

The various reagents will be treated of seriatim. 

Action of Fofassimn Bichromate* — {a) Stem o£ Bom eanim* 
Xyiem, liard bast and cuticle are turned pale brown : funda- 
mental tissue (including the collenchyma), soft bast, and cambium 
a rich brown. 

(h) Stem of Isoetes laciistris. Meristem walls turned brown : 
the xjlem walls of the vascular bundles are naturally brown in 
the spirit-preserved material used, hence it is difficult to say 
whether the bichromate has any effect, but apparently it has. 

(c) Stem of the Fig. Xyiem brown (yellow if the section be 
thin) : hard bast and collenchyma yellower; rest of fundamental 
tissue, soft bast, and cambium still paler yellow. 

(d) Stem of A:rundo Bhragmites* Walls giving proteid re- 
actions are coloured a light brown. 

(e) Stem of the Maize. The same as Ariindo Bhragmites. 

Action of Ferric Ghloride* — {g) Bosa canina* A blue colour 

is immediatelg seen in the collenchyma walls, and may be traced, 
but very faintly, in the soft hast and cambium. This soon 
passes away, and now the above tissues resemble the xyiem and 
hard bast, all taking a pale but distinct greenish colour. 

(h) Isoetes laciistris. Meristem walls pale greenish ; ditto the 
xyiem walls apparently, though the naturally brown colour 
interferes with the reaction. 

(c) The Eig, All tissues greenish : colour best seen in 
xyiem, hard bast, and collenchyma; latex green. 

{d) Arimdo Bliragmites. Exceedingly faint greenish reaction 
in wmlla giving proteid reactions. 

(<!?) The Maize. Lignihed walls turned a light green. 

Action of JlessleAs Fhiid. — (g) Bosa canina, Fundamental 
tissue, soft bast, and cambium brown : xyiem and hard bast pale 
yellow, with faint suggestion of greenish, and signs of faint 
browning in some of the wmlis. 

(h) Isoetes laciistr is* Meristem cells pale yellow. 

(c) The Eig. Xyiem, collenchyma and rest of fundamental 
tissue, soft and hard bast pale greenish-yellow : latex yellow. 
After a time a very faint pinkish hue can be detected in the hard 
bast, and the latex becomes browner. 

LINN. JOUEN.— BOTANY, VOL. XXIX. TJ 
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(i) Anindo Fliragmites, Walls giving proteid reactions are 
turned yellowisli green. 

(e) The Maize. Walls giving proteid reactions take a yel- 
lowisk-green colour. 

Action of Coffer Sulfliate. — (a) Rosa canina. Collenekyma, 
and to a sligliter extent rest of cortex, soft bast and cambium 
turned a lavender colour : xylem and hard bast a faint yellow. 

{!)) Isoetes lacmtrk, Meristem walls no appreciable effect. 

(c) The Fig. Walls of hard bast take a lavender hue ; this 
is seen but faintly in the other extrasylemic tissues, best in the 
collenchyma. Xylem as xylem of Eose. 

(d) Arundo JBliraginites, Walls giving proteid reactions turn 
faint greenish yellow. 

(e) The Maize. Ditto. 

To these results may now be added some macroscopic ones 
yielded by tissues which give more or less clear proteid reactions. 
Take three pieces of bottle cork, moisten thoroughly a face of one 
piece with ferric chloride, of the second with Nessler s fluid, 
and of the other with potassium bichromate : after a little time 
the first will be green, the second brown, the third yellow-brown. 
These observations upon cnticularized tissues are given here, but 
no attempt has been made in this research to study such tissues 
fully. The greening of cork with ferric chloride must be familiar 
to anyone who has taken “ steel-drops ” kept in a corked bottle. 

Dip the end of a match into ferric chloride — it will dry 
green : another match-end dipped in Xessler’s fluid will dry 
yellow, a third dipped in potassium bichromate brown. 

[It may be mentioned that a match-end gives a good (M) 
reaction and a fair (X) one. With pieces of cork (X) succeeds 
admirably, if the precaution be taken of thoroughly softening 
them with hydrochloric acid before boiling; (M) also gives a 
reaction, but not a good one, apparently from the difficulty of 
wetting the cork thoroughly.] 

Borne Reactions given ly Tannin in the Riant, 

We will now go a step further and inquire how tannin behaves 
in the idioblasts and ordinary cells of certain plants. In this 
part of the research it is well to remember how clear an answer 
to questions about tannin is frequently given by tissues at or 
near the surface. There are several reasons, I take it, why 
tannin should be found here, for — 
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: (1) Stored afe or near the surface it- is, witlidrawn from the 
drama of metaholism going forward in otbei’ parts, ioter- 
ference with which drama might be expected were it 
present in too great quantity. 

(2) It performs the police function of warding off eiieraies on 
account of its bitterness. 

(3) The forms of tannin yielding a yellow diffusible substance 
with alkalis ti'avel to the surface to be excreted from the 
plant by the agency of the ammonia of dew, rain-water, 
and the soil. 

We will take first the leaf of the Primrose, and, by simply 
tearing off pieces of its epiderm, study the reactions of the 
tannin stored up in the idioblasts of that tissue. 

Froteid Feaetiom of Tannin of Frimrose Fpiderm* — A fairly 
good (M) reaction : the colour is a brown-pink, so deep in many 
of the idioblasts as to appear quite black: the pink colour I 
could not get in many of the trichomal cells — the colour here 
was usually brown, ultimately becoming yellow. A very good 
(X) reaction. With regard to (E), in a syrupy solution hydric 
sulphate throws down a grey precipitate in the idioblasts ; this 
soon becomes a beautiful warm brown, and finally almost pink. 

Failure of other Froteid Feaetiom %oiih Frimrof^e Tannin . — 
(C) tails 5 copper sulphate gives a grey-brown colour, which turns 
to orange when caustic potash is run in. 

Grnezda’s test (nickel sulphate and ammonia) also fails* 
instead of a blue or a yellow, becoming yellow or orange re- 
spectively on addition of caustic potash, Primrose taniiiu takes a 
piukish-grey, not appreciably changing with caustic potash. 

Froteid Feaet ion of the Tannin of the Ieij.-—QsT) reaction not 
very good : indeed it is seen properly only when tannin is aggre- 
gated at the base or the apex of a trichomal cell — here, however, 
it is a fair reaction. Possibly the cuticularization of the walls of 
the hairs causes interference with the result, since tannin in the 
fundamental tissue of the stem and petiole reacts well. 

(X) succeeds admirably, but the preeaatioa must be taken of 
only wanning the nitric acid, otherwise all the tannin will diffuse 
out of the cells. 

(E) frequently succeeds p^erfectly, but the effect must bo 
carefully watched for, as it soon passes off. 

Copper sulphate gives a pale grey or greenish grey, becoming 
light brown or greenish brown on boiling. 

r2 
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Witli Giiezda’s fluid a j^ellow diffusible substance mabes its 
appearance: in fact tbe ammonia appears to act alone, just as 
does tlie caustic potasb of ISTessler’s fluid. Coagulated proteids 
turn yellow with Gnezda’s fluid, but it goes without saying that 
this diffusible substance cannot be coagulated proteid. 

JB^'ofeid Meactions of the TaTinin of Hosa canina. — Tbe funda- 
nientai tissue o£ tbe young stem was chiefly consulted, the 
epiderm not being detachable ; the latter tissue was also experi- 
mented with to some extent. 

(M). A dark colour — seemingly quite black— in cells with 
much tannin: this is pink-brown in presence of tannin in 
smaller quantity. 

(X). A good reaction, but the acid should not be boiled, only 
warmed. 

(E). A beautiful brown-pink, like the colour taken by prim- 
rose tannin. 

Copper sulphate gives a blue colour, and on boiling with 
caustic potash a grey precipitate is thrown down. 

Gnezda’s fluid throws dowm a pink-brown precipitate, be- 
coming a little browner on addition of caustic potash. 

JProteid Heactions of the Cell-walls. 

It will here be advisable to present, in some cases in more 
detail than before, a statement as to the proteid reactions yielded 
by the cell- walls of the types studied. 

{a) (M). Hosa caiiina. Besides the good reaction in the xylem 
and hard hast, there is a reddish yellow in the collenchyma, and 
to a less degree in the rest of the extra-xylemic tissues. 

Isoetes lacustris, Fig, Arundo Hhragmites, and Maize. As 
already mentioned, with reference to the Fig, it is important to 
remember that the reaction is given by the xylem, but not by the 
hard bast or other tissues lying outside the xylem. 

{h) (X). Rosa canina. Good reaction in xylem, hard hast, 
and cuticle : faint reaction elsewhere. 

Isoetes. Good reaction in xylem of vascular bundles of stem : 
pale reaction in the meristem. 

Fig. Besides the reaction of the xylem, a faint one is given 
by the hard hast, and in the soft bast and cambium scarcely 
any colour can be detected. 

Arundo and Maize as already mentioned. 
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(c) (E). Eose : xjlein and pliloem a faint reactioa, tlie colour 
being far more brown than pink : the other extra-xjlemic tissues 
turn orange or yellow, in which a faint pink can often be 
detected. ; 

Isoeies* Eeactioii failed with the meristem. 

Elg. Xjlem not at alia good reaction, the colour being very 
brown. The same colour is taken by the latex and by the 
taruiin in the cells of the medullary rays. Bast fibres aud 
collenchyma no reaction. 

Arunio. Endoderoi and xylem brown -pink : the other wails 
uncoloured. 

Maize. As Arimdo. 

{d) (C). Copper sulphate gives a pale grey to xylem and 
liard bast of Eose ; a pale lavender (best seen in thickish sec- 
tions) ill extra-xylemic tissues. On running in caustic potash 
and boiling, xylem and hard bast become brown (yellow if section 
be thin) ; the other tissues become brown, with a suggestion of 
greenish. 

Isoeies. Eifect of copper sulphate alone is inappreciable. 
On boiling with caustic potash the ineristein wails are turned 
brown, but the other walls also behave similarly. 

Pig. Before boiling there is a green colour in the xylem, and 
a very pale grey in the walls of the other tissues : this grey is 
often not appreciable — it is best seen in the hard bast, in which 
there is a suggestion of blue. On boiling, the respective colours 
become more marked. 

Prom this it might be concluded that the hard bast of the Pig 
yields a (C) reaction ; it must be remembered, liowever, that no 
other proteid reaction — except (X) very faintly — is given by this 
tissue, while the xylem, which gives proteid reactions, does not 
do so with copper sulphate and caustic potash. 

Arundo* Walls giving other proteid reactions are turned 
yellowish grey with copper sulphate: this becomes brown on 
boiling with caustic potash. 

Maize. Much as Arundo, 

(e) Gnezda’s test. Eose : xylem and hard bast a pale brown- 
yellow, seen well only when the section is somewhat thick: 
collenchyma, soft bast, and cambium a dirty pink. Xo change 
of colour on adding caustic potash. 

Isoetes. Meristem walls a pale brown. 

Pig. Xylem yellow : other tissues pale yellow, best seen in 
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latex dirty yellow: do cliange witli 

roteid reactions turn pale yellow, 
j more pronounced on addition of 
I ammonia, however, will give the 


BeUdmr of Tannin-solutions to some other Reagents. 

(a\ Behaviour to Iodine (solution of normal strength) : 

^ ' with tannic acid a pale sherry colour , 

with catechu a brown sherry colour. 

(h) . To Schulze’s solution : • 

tannic acid — a copious dirty pink precipitate , 

catechu — a copious rich brown precipitate. 

(c). To a watery solution of Methyl green : 

tannic acid — a blue-green ; 

catechu — the green taken by the nucleus, 

(i) . To Picric Sands’s blue: i: .i,- 

tannic acid— the normal grass-green of this dye 

catechu— a yellow green. 

(e). To Corallin-Soda : tannic acid— a pale pink ; ^ 

catechu— a deep brilliant pink. 


Behaviour of Tannin in tie Plant to other 

(a). Iodine : Bose— a rich brown colour. 
Primrose — ditto. 

Ivy hairs— yellow, hut brown whe 
edgewise, a greater depth o£ tai 
into view. 

(5). Schulze’s solution : Eose— pinky brown. 

Primrose— brown-pink 
Ivy— yellow. 

(c) . Methyl green: Eose — green. 

Primrose— green. 

Ivy — also green. 

(d) . Picric Sands’s blue : Eose— blue. 

Primrose — blue. 

Ivy — ^}"ellow. 
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(e). Coralliii-Soda : Eose — p ink j brown. 

Primrose — ditto. 

Ivy — bnlliant pink. 

(/’)• Boras Carmine; no colour taken up in any easCj except 
that sometimes in the Primrose idioblasts a very faint blue 
can be seen. 

On comparing this series of reactions with that which imme- 
diately precedes, the reader will notice a close agreement in the 
behaviour of tannic acid and of Eose and Primrose tannin, while 
no less suggestive a resemblance holds between a solution of 
catechu and Ivy tannin. iVhid? the tannin of the Bose and Brim- 
rose is iron-hlueing tannin : that of the Ivy is iron-greening^ like 
cateclm. 

Behaviour of the Cell-ioalls to these various Beagends^ 

Many of the reactions mentioned under this head are perfectly 
familiar ones. How'ever, it is necessary to refer to them in 
marshalling the evidence upon which are based the views here 
maintained. 

(a) * Iodine. Eose: xylem, hard bast, and cuticle distinctly 
yellower than the other extra-xylemic tissues. 

Iso'Mes. Meristem wmlls brown ; other walls yellow. 

Pig. Xylem browm-yellow ; hard bast pinkish red: other 
extra-xylemic tissues pale yellow, but very faint suggestion of 
pinkish in the collenchyma, though this last reaction may fail. 
Latex yellow and red. 

Arundo, Walls giving proteid reactions red-brown 5 other 
walls much paler. 

Maize. As Arundo, 

(b) , Schulze^s solution. Eose: cuticle, xylem, and hard bast 
yellow; collenchyma and other extra-xylemic tissues lightish 
brown-pink. 

Isoetes* Meristem walls yellow. 

Pig. Xylem yellow: hard bast a brilliant rose-colour ; rest of 
extra-xylemic tissues a very pale pinkish, like the rose-colour 
much diluted. 

Arundo* Walls giving proteid reactions yellow-brown ; other 
walls much paler. 

Maize. As in except that colour taken is a redder 

brown; in bast walls and unlignified part of xylem a purple 
appears. 
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Methyl-pen. Eose: xylem and hard hast green like 

-xudei ; otli6r tissues bluer. ^ t j. j. vu -h 

Isoefes. Meristem walls green, in beautiful contrast wuh the 

blue walls not gwing proteid reactions. r . n . 

Fig. Xylem green, elsewhere blue, seen best m hard bast , 

latex blue or green. _ 

jirmdo. "Walls giving proteid reactions green ; rest blue. 

Maize. Ditto. _ 

(d) . Corallin-Soda. Eose: xylem and hard bast deep pink; 

other walls brown-pink. 

Isoeies. Meristem walls pink. „ . 

Fig. Xylem pink ; other walls unstained, or but very faintly. 
Armido. Walls giving proteid reactions deep pink; other 

walls browner pink. , „ . , , 

Maize. As Arundo, but the “ other walls are pink-brown or 

uncoloured. , i , i 

(e) . Picric Sands’s blue. Eose : cuticle, hard bast, xylem 

yellow ; other walls blue. 

Isoetes. Meristem walls yellow, best seen if sections be not 
too thin. 

Eig. Xylem yellow-, bard bast a beautiful sky-blue; other 
walls^very pale blue, best seen in the collenchyma ; latex yellow, 

blue, or green. _ 

Arundo. Walls giving proteid reactions yellow ; others blue. 

Maize. Ditto. 

(y*). Dorax Carmine. Eose : colour not taken up at all except 
by the collenchyma walls, which stain a very faint pinky-bluish 

colour which soon washes out. 

Isoetes. Xo colour taken up. 

Fig. Ditto, and no colour taken up in many of the latex- 
canafs, though frequently the latex is brilliantly stained. 

Arundo. As Isoetes. 

Maize. Ditto. 


Some Identities letvoeen Beactions of Cellrwalh and of Tannin 

Idiohlasts, and some general considerations. 

The main obiect of this memoir being to prove that it is the 
tannin in cell-waUs which gives them the property of reacting 
like proteids, the reader’s attention is requested to the already- 
mentioned identity between the reactions of tannin in a plant 
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and those of its cell-walls. Thus we see that the iiguihed walls 
of the Bose, Armdo^ and Maize, and the xjlem of the Fig’ give 
the three proteid reactions, and stain yellow or brown with 
iodine, green with niethji-green, bright pink with coralMn-soda, 
and with picric-bine yellow, while they refuse to take up borax 
carmine. These reactions are also given by a solution of catechu 
and by the iron- greening tannin of the Ivy — some being given 
too by the iron-blueing tmmiii of the Bose and the Primrose. 
Purther, we can get iron-greening tannin-reactions in these 
tvalls, whose behavionr, moreover, to the (C) and Gnezda’s tests 
closely resemhles that of the tannins, and is quite unlike that of 
proteids. There are, however, in the walls of J2om camna 
indications of the presence of two kinds of tannin, the iron- 
blueing kind showing itself in the fundamental tissue, soft bast, 
and cambium. Now, the presence in tbe tissues of the Bose of 
an iron-greening as %vell as an iron-blueing tannin was men- 
tioned in the memoir on tannin and several experiments proved 
conclusively that many of the reactions already given as charac- 
teristic of iron-greening and of iron-blueing tannin can be 
obtained when the tissues of the Bog-Bose (fundamental tissue 
of young stem, epiderm, and hairs) are examined. 

The xylem and hard bast of the Bose agree thoroughly in 
their reactions, all of which can be explained on the supposi- 
tion that there is an iron-greening tannin, or a derivative of 
such, still behaving iu the same way to dyes, &c., in the walls of 
these tissues. With regard to the other tissues, especially the 
collenchyma, tbe evidence is not so plain. An iron- blueing 
tannin is clearly present here, and by mixing solutions of tannic 
acid and of catecliu in a certain proportion, and precipitating 
with Schulze’s solution, one can closely match the colour taken 
by tbe collenchyma with that reagent. This and some other 
reactions would seem to imply the presence of two tannins, an 
iron-greening and an iron-blueing, in these walls ; nor should this 
excite surprise, seeing that Dufour has found both kinds ot 
tannin in the epiderm of Sedum Telephiim^ while the same thing 
occurs in the Bose, and, as will hereafter appear, in the Fig as 
well. But it must be remembered that in these matters 
are working quite in the dark; as, irrespective of other sub- 
stances which undoubtedly are present in the cell-walls, w’-e 
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have to deal witk «pure cellulose,” if indeed there be such a 

'ITuTuow take the Fig. The chief point to notice here is 
the complete difference between its sylem and its hard has in 
respect of their reactions, for whereas the xylem close y resembles 
S of the Eose, and may be supposed to^ contain an iron- 
greening tannin in its walls, the hard bast of the Eose is quite 
different from that of the Fig. Assuming the foregoing reac- 
tions in the latter tissue to be due to one substence this is 
an iron-greening body, giving other tannin reactions, behaving 
negatively to proteid tests, except (X) faintly, taking a lavendei 
colour (as does tannic acid) with copper sulphate, a pinkish red 
with iodine, with Schulze’s solution a rose colour, a^ blue viith 
methyl-green, and a sky-blue with picric-blue, and Fehaying 
like the tannins in its refusal to take up carmine.^ is is 

evidence as to the existence in these walls of a tannin or 
likebody; and the fact that the same reactions are yielded by 
the latex as by («) the xylem, and by (1) the hard bast, is of 
some value as a confirmation of this view, since latex is well 
known as being rich in tannin, Moreover, when we come to 
study tannin in the tissues of the Fig, we get all the various 
reactions characteristic of the xylem and of the hard bast respec- 
tively: the latter axe yielded chiefly by the short clavate hairs 
with which the young parts (stems, leaves, cmnanthia) are abun- 
dantly clothed, but also by certain epidermal cells as well. On 
the other hand, the tannin of the xylem can be found in Ae 
epiderm and in the long hairs clothing young parts. The 
extra-xylemic tissues other than the hard bast appear to have in 
their walls the same substance as is found in the hard bast, but 

in very slight, often only just appreciable, quantity.^ 

The other cases are simpler; in the meristem walls of Jsoe es 
lacustris, and in thelignified elements o£ Arundo Fhraffmttes 
the Maize, there is evidence of an iron-greening tannin reacting 
like catechu. The purple reaction of the bast and unlignihe^ 
xvlem-walls of the Maize may perhaps indicate the existence of 
cellulose in a pure state ; but although the reaction 
supposed to point to cellulose, the matter is one worth further 
examination. In these cases no opportunity has offered ot 
studying tannin in the tissues. 
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farther Evidence as fo the J^resence of Tannin in Cell~ivalh, 

One rather interesting eonfirmatorj test has come olf in the 
case of lignified walk ; this is the eomferiii test (isydroehiorie 
and carbolic acids), coDiferin being known br the green colour 
taken in sunlight by lignified walls treated with these reagents. 
If sections so treated be left overnight in the mixture of acids, 
the lignified walls will be stained red in the morning. Xow 
a solution of catechu gives with these acids a splendid brick- 
red precipitate. 

A 2 >nion, it should be easy to ascertain whether tannin is tlie 
cause of the proteid reactions of cell- walls, for we ouglit to be 
able, by simply boiling sections in dilute acids, to break up the 
tannin with forniatiou of glucose, and the reactions should now 
fail. I have succeeded in this to a certain extent with the hard 
bast of the Fig, thus proving the peculiar substance in its walls 
to be a glucoside. The bast-fibres of a section boiled for a 
minute or so in the acid do not turn red on subsequent treat- 
ment with iodine aftercareful washing, nor do thej’' take arose 
colour with Schulze’s solution, nor a blue with meth\ 1-green 
under similar circumstances. With regard to the special tainiiii- 
reactions the result is less satisfactory, since the effects are 
marred by the appearance of a grey colour in the hard bast walls 
during tlie boiling with the acid. Again, in the meristem walls 
of Isoldes it is obviously a glaeoside which gives the proteid 
reactions, for these fail in the case of sections boiled for a few 
minutes with dilute hjdrochlonc acid. But wdien we come to 
study ordinary lignified walls wre are met by the difficulty of a 
fine red colour appearing in these walls after a short boiling in 
dilute acid. I am at present unable to say to wFat this colouring 
is due; perhaps to coniferin or catechin, neither of whicdi I have 
yet been able to procure: pyrocateehin it certainly is not, for no 
red colour is got on boiling a solution of this body with hydro- 
chloric acid*. Oil the other hand, T find that on boiling a 
solution of catechu in dilute liydrochlorie acid a fine red colour 
is very apt to appear in the liquid, although this colour vanishes 
on shaking the test-tube. I think •we have reason to suspect 
from this that the red colour taken by dignified walk boiled in 
dilute hydrochloric acid may be a decomposition product of a 
tannin, but the point requires further examination. 

* It may be noted that pyrocateehin gives not one of the eve proteid reac- 
tions employed in these researches. 
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I also boiled sections of the rhizome oi Arundo PJiragniites m 
pure hydrochloric acid for a couple of minutes. Ej this treat- 
ment the lignified walls were turned straw-yellow, and on trying 
Milton’s reaction, after thoroughly washing away all traces of 
acid, a much browner colour than usual was taken by the lignified 
walls. Something similar is seen when hydrochloric acid is 
added to a solution of catechu; the solution takes a yellow 
colourj becoming deeper on boilings and on pouring in Millon’a 
fluid a dirty w^hite precipitate is thrown down, and this does not 
change colour on boiling. 

Two reactions of lignified cell-walls have a significant bearing 
upon Wiesner’s theory: these are their refusal to take up 
aniline-blue and carmine, tw^o distinctively proteid tests, and 
wdien w^e remember that tannin will not stain with either of 
these dyes, we have in this a strong confirmation of the theory 
here advocated. It may indeed be retorted upon me that in 
the memoirs on callus I have myself described a substance 
(paracallus) which, although an undoubted proteid, yet will 
take up neither aniline-blue nor carmine. But it must not 
be forgotten that, ivhereas paracallus is a very dense sub- 
stance, and apparently derives its inability to stain from this 
fact, lignified cell-walls are specially adapted to take up fluids, 
and so should stain well were protein present in them- — indeed, 
they stain admirably with dyes which are also taken up by iron- 
greeuing tannin. But these are only two of a large series of 
reactions which cannot all be merely accidental, and this has 
firmly convinced me that the substance in these cell-walls is not 
protein. 

A solution of catechu contains mimo-tannic acid and catechin : 
both these substances are said to give a green precipitate with 
iron salts, and I much regret not having been able to get them 
in the pure state. If the reactions of catechin are like those of 
pyrocatechin, the substance in cell-walls w^ould seem to be mimo- 
tannic acid, for a solution of pyrocatechin reacts quite differently 
from the substance in cell- walls. This matter, however, requires 
further study. 

I have asked, what is protein doing in the cell-wall ? The 
rejoinder to this might be, what is the glucoside doing there ? 
In answer to ,fhis, reference might be made to the suggestion 
thrown out in* fey memoir on tannin that tbe glucoside, an other- 
wise useless body, is made use of in lignification. But in view of 
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ITaberlandt’s recent discovery of tannic acid, or at least a body 
very like it, as the osmotieally active substance in the sensitive 
plant, I think one may venture a little further and suggest 
that it may be to the glncoside that the peculiarities of lignified 
walls are due, the tannin performing the same osmotic function 
in these walls that it does in the cells of tlie Mimosa. But when 
occurring in meristem- walls tannin is apparently pasvsiiig through 
on its way to idioblasts, or to be excreted, &c., and the tannin of 
the soft bast, collenchyma, is jjrobably trans migratory also. 

It will be remembered that lignified walls stain green with 
methyl-green just as does the nucleus. Can this imply the pre- 
sence in relatively large quantity of an iron-greening tamiiii in 
the nucleus ? Such an idea would harmonize with present views 
of the nucleus as governing the formation of proteid in cells. I 
throw this out as the merest suggestion, for the similarity in 
reaction between the nucleus and the walls may well be casual 
merely, and I do not wish to lay myself open to the charge of 
riding a hobby to death. 

Yet one more suggestion. In studying the Fig the reactions 
of the latex were carefully attended to, witb a result which 
plainly indicated the presence in it of the substance giving, as I 
suppose, the proteid reactions iu cell- walls, and of the other body 
(glncoside) fouud in greatest quantity in the hard bast, but also 
in the otiier extra-xylemic tissues. Is it therefore possible that 
the proteid reactions of the latex may be due to tannin, and not 
to protein at all? The only reaction which tells against this is 
tlie taking up of carmine ; but we have seen this to happen by- 
no means universally. The matter requires further investigation, 
and the behaviour of the latex of other types seems wortliy, from 
this standpoint, of more detailed examination. 

SUMMAJIY. 

1. The substance in cell-walls to which their proteid reactions 
are due is not protein, at least peptonizable piotein, because the 
reactions come ofE as Avell after peptonization as before : neither 
is it tyrosin, since, after soaking in hydrochloric acid, the proteid 
tests are got just as before, 

2. Krasser’s list of bodies reacting like proteids is not ex- 
haustive, for the three reactions given by cell-walls are also 
given by a solution of catechu. Moreover, the copper sulphate 
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and caustic potash, and Grnezda’s test for proteids, which fail wdtli 
cell-walls, fail too with catechu. 

3. The behaviour of lignified cell-walls to various reagents 
proves the existence in them of an iron-greeniug tannin: this is 
confirmed hj the similar action of various staining fluids upon 
tannin in the plant and upon the cell-walls. In the meristem 
of the stem of Isoefes lacustris there is an iron-greening tannin, 
wdiile an iron-blueing tannin shows itself in the Dog-Eose — best 
in the eollenchjma. The hard bast of the Fig has in its walls a 
gliicoside (possibly an iron-greening tannin) to which some 
peculiar reactions are to he referred. 

4. That the proteid and other reactions of cell-walls depend 
upon the presence therein of glucosides can sometimes be proved ; 
but in the case of ordinary lignifled walls this is rendered diffi- 
cult hy the appearance, in them, of a red colour on boiling ivith 
dilute hydrochloric acid. This red colour is probably some 
decomposition-product of an iron-greening tannin, for a similar 
colour is got when a solution of catechu is boiled with dilute acid. 

5. The failure of the cell-walls to take up carmine and aniline- 
blue is what should not happen supposing them to contain 
proteid. But no form of tannin will take up carmine in the 
plant, and iron-greening tannin will not stain with aniline-blue. 

6. The presence of glucoside in lignified cell-walls may possibly 
give to them their property of conducting fluid, a propoB of 
Haberlandt’s discovery of a glucoside as the osmotieally active 
substance in Mimosa pudica. In meristems the fundamental 
tissues and soft bast tannin is probably transmigratory. 

7. The precisely similar colour taken with methyl-green by 
lignifled cell- walls and by the nucleus suggests the possibility of 
an ii'on-greening tannin being present in the latter. 

8. It is doubtful whether proteids occur in the latex of the 
Pig, since the proteid reactions yielded hy it may well he due to 
an iron-greening tannin, the presence of which in latex is pro- 
claimed hy a number of tests besides those hy which proteids are 
known. 
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A Eevisioii of Coleiiso’s Hepatiea% with Deseri]) of A^ew 
Species collected by him. By F. Stephani. (Commimicated 
: by W. T. Thisemo]svDxee, CJI.^ 

[Bead 18th February, 1892.] 

/(Plates- XXYI-XXTIII.)' / 

The followiDg EeTision comprises a large number of Hepatiem, 
collected by W. Coienso, Esq., F.E.S., and published by him in 
the ‘Transactions’ of the Ne\c Zealand Institute; they all come 
from the Northern Island, and being collected during along 
coarse of years and at different stations, give a fair idea of the 
flora of Liverworts in this part of the country. 

Of many species represented in this collection, a great number 
of specimens have been sent to me; they contain a valuable 
assortment of forms, such as can be procured only by a long 
residence, and by an indefatigable collector like Mr. Coienso, 
who appears to have been always on the hunt for now forms, 
never overlooking the smallest specimen if it appeared to differ 
from the common form. While this has contributed to raise 
the value of the collection, it has given him also occasion to 
create a number of new species, which have turned out to he 
only varieties of known plants and have had to be reduced. 
I shall give a list of them at the end of this paper. 

A large number of specimens had not been named ; I have 
tried to determine them, and have found the following ne^v 
species amongst them, viz. : — 

1. Aneuba jequitexta, sp. n. 

Monoica, pusilla, viridis, in cortice gregarie crescens, gracilis. 
Frondes irregulariter divisse, arete repentes ; truncus angustus 
1-2 cm. longus, rami ramulique sequilata', breves, lobuliformes, 
omnes 8-9 cell, crassi, antice plani, postice leniter coiivexi, 
cellulis (sqidmagnk ccdificati, margine ipso obtuso 3 cell crasso. 
Calyptra clavata, basi 7 cell, apice 3 cell, crassa, supi*rnc cellu- 
losG-tuberculata, mamilla apicali nulla. Capsula in pedicello 
longiore anguste ovalis, usque ad basin quadrivalvis, sporm 
0*012 mm. brunnea?, ciitieula Isevi. Elateres in apice valvarum 
persistentes, fibra spiral! singula instructi, longitudine variabili. 
Amenta mascula linearia, alveolis O-lO-jugis. 

In most species of Aneitra the central cells are larger than 
those of the cortical layer. Aneum (Bquitejdtii is one of the few 
exceptions to this rule. The large tropical species of Ancura 



264 


MR. F. STEPHAlSri S REVISIOIS' OF 


have a remarkably prolonged growth, not only in length, but also 
. in thickness of stem and branches, such as is not observed in any 
other genus of Hepaticae. In FlagiocMla, for instance, new 
plants springing from the creeping axis have stems of a thick- 
ness which is variable in different species, but never changing 
during lifetime ; in Aneura fucoides, on the contrary, the thick- 
ness of the stem, similar to our forest trees, is continually 
increasing with advancing age; while we can fix the number 
of stem-cells found in a transverse section of Gephalozia or 
Lejeunea, it is often impossible to do so in Aneura — a great 
drawback for a trustworthy description. 

2. Aneura Colensoi, StepJi., sp. n. 

Dioica, majuscula, gracilis, flavo-virens vel olivacea, laxe de- 
presso-csespitosa. Erondes 2-3 cm. longa?, planfB, regulariter 
bipinnatae, circumscriptione oblongse ; truucus 1 mm. latus, basi 
stoloniferiis, rami dimidium angustiores, pinnulae angustissimae, 
omnes in sectioue piano biconvexi. Cellulae corticales 0*020 mm., 
centrales multo majores, quadristratse, cuticula cellulis magnis 
erectis acutisque Tiirta. Elores feminei in ramulis brevibus de- 
curvis canaliculatis, margine cellulis conicis obsitis, 

A most beautiful plant, entirely covered with large conical 
cells, the walls of which are thickened at the apex. 

3. Aneura dentata, Steph., sp. n. 

Sterilis ; dilute olivacea, robusta, in cortice terraque repens. 
Erons usque ad 7 cm. longa, in latas plagas prostrata, irregu- 
lariter multiramosa, plana, lobis latis pinnatim lobulatis, lobuli 
breves rotundati apice cellulis acutis prominentibus dentati, 
dentes in margine vetustiore evanidi; in sectioue ubique fere 
jequicrassa (6 cellulas) margine ipso solum attenuata. Elores 
ignoti. 

If it had not been for the size of the plant and the remarkably 
dentate margin of the younger lobes, I should not have named 
these sterile specimens ; they are certainly different from Aneura 
alterniloba^ which, being a very common JSTew Zealand plant 
and abundantly represented in Colenso’s collection, can be re- 
cognized at once by the almost spiny calyptra. It is described 
(Hook, f., ‘Handbook of the N. Z. Elora,’ p. 543) as having the 
margin of the frond minutely and remotely toothed, W'hich I have 
not seen in any of the specimens sent. 
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4. Axeitra oppositipeora, SfqyJi ., sp. b. 

Alouoiea, pui>iilaj cipspitossa, olivacea, rigidiila, FroHcies 1-2 cm. 
longce, Iasi deeiimbeiiteB dein ereetac, irregiilariter divisae, ulr'qiie 
plano-biconvexao ; cellidae corticalcs 0*01/ mm., axiales iiTegii- 
lares miilto tameii inajores bi-tristrata?. Eamiili feminei Tersiis 
apicem plaiita) ad basin pinnularmn o 2 >positi, breves, iiiargine 
eellulis magiiis papulosis ornati. Antbera} pinnulariirn inferiortim 
basi inipositm (i. e. piniiuke apicc vegetativm), alveoli 4-5-jiigi. 

In size and general appearance ver}^ inucli like Ameum per-- 
'pitsiUa^ Col., wliicli is also monoieous, but differs bj an almost 
terete trunk and pinnules with a plane antieal and a veiy convex 
postical side ; the cortical and central cells are, besides, of equal 
size througlioiit. 

5. AxEiriiA STRioLATA, Stepli., sp. n. (PL XXYI. figs. 1-3.) 

Dioica, parva, fiisco-brunnea, cmspitosa, bumiiis. Frondes 

1-2 cm. longm, e eaiuliee repeute adscendentes (vel inter muscos 
ei'ectse) simpliecs vel remote paucipinnatfe, lineares vel propter 
apicuiii bifurcationem dilatatm, piunulaj superiores breves, in- 
feriores descend entes in flagella radicantia inutatm j aiitice plante, 
postice leniter eonvexa^, margine acuto. CeliulsB coidicales parva 
(0*020 mm.), centrales biscriatm multo majores. Oiiticula lamellu 
■mhmtis conjliieiitihus striolata margineqiie iisdein iamellis proini- 
nentibixs minute denticulata. Amenta inascuk ad basin frondis, 
singula vel ramulo iurcato geminata, oblongo-linearia, alveoHs 
4-5-jugis. 

The lamella on the surface of the cells can only be seen with a 
good instrument, and with a power of at least 500 diam. In 
younger cells they appear not to be developed, or are not dis- 
cernible with out staining. 

6. AntHOCEROS ARACIIXOIDEUS, Bp. n. 

Fioica, flavo-virens, in cortice putrescente arete repens. Frons 
1-2 cm. longn, plana ex angusta, basi late obovata, paucilobata, 
carnosa (medio 8 cellulas crassn), marginem versus seiisini atte- 
nuata, solid a, i. e. hand cavernosa, margine maxi me breviterqiie 
lacerata, supra cristis liumilihts eoahscentibm laccratis insiructa, 
A 11 therm in fronde dispersal, in alveoiis amplis singidiF^ stipite 
sexcelliilari. Cetera desunt. 

There are sevei’al species of Antlioceros known which have 
similar crests on the antieal surface of the frond. In Anthoceros 
ininctaiiis they are reduced to small remote scales scattered over 
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the frond. In Anthoceros arachnoidem they form a regular net- 
work, and the dry plant looks as if overrun by a small Geiilialozia. 

Our European species have geminate anther30 ; in A. dila- 
taUs, Steph., from Fernando Po, we find them as many as 
20 in each cavity. This variability is quite exceptional in He- 
patic^e, which are distinguished by very constant numbers of 
reproductive organs within the range of a genus and even of 
a tribe. 

7. Anthoceeos LAMiisriFEEUS, Stejpli., sp. n. 

Monoica, olivacea, siccando subnigra, plagas orbiculares 4 cm. 
in diametro formans. Frondes adsce?! dentes, in centre radicantes, 
in laeinias lacmulasque numerosas semim dissolutm, basi distincte 
costatse et fere ad costam reductse, crassce, cmernosm, antice plame, 
postice valde convexae ; laciniae minus distincte costatos minusque 
cavernosse, costae cum alis tenuibus sensim confluentes ; ^ su^er- 
jicies antica lamellis longls tenuibus percursa, laciniae ultimae lan- 
ceolatse marginibus crispatis. Involucra singula, cylindrica, ore 
baud angustata, parietibus crassis cavernosis. Capsula 3 cm. 
longa. Pseud oelateres breviarticulati. Sporse nigrse, 0'035 mm., 
denseque papillosse. Antherae geminatae, in alveolis costae im- 
positae. 

If a section of the main axis of this plant be taken off and cut into 
a series of transverse sections, it is easy to see that the stout costa 
of the base undergoes a bifurcation and runs out by repeated 
forking into all the laciniae; these branches are held together 
by a thill lamina, that is, the costa forks long before the frond 
becomes visibly bipartite; this can be seen also in Sgmpliyo- 
ggna and Metzgeria, There can be no doubt that Anthoceros 
has a dichotomous mode of branching which is rarely perceptible. 
I may add that our plant is certainly no Dendroceros, the midrib 
of which is much more pronounced. 

8. A3S-THOCEEOS PALLEJSTS, Steph,, Sp. n. 

Monoica, fiavicans vel dilute olivacea, in cortice putrescente 
arete repens. Frondes 3-4 cm. longse, Iseves, oblongse, insequa- 
liter lobatas, lobis rotundatis, ubique 5 cellulas crassse, laa;e ca- 
vernoscs, superjicie Hague sub lente reticulata, Involucra oblong o- 
fusiformia, pariete basi 12 cellulas, apice 1 cell, crassa, cellulis 
irregulariter prominentibus quasi aspera. Capsula 4 cm. longa, 
flavo^rubescens, valvulis post dehiscentiam planis neque 
tortis, baud raro uno latere solum fissa, Elateres fibra laxe torta 
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repleti, pallide flavescentes. Sporse 0‘025 mm., dense Terrucosaej 
fiavescentes. Antlierse in alveolis magnis geminatse. 

Species of Anthoceros are ratlaer common all over Europe, and 
easily found in all stages of development; it is therefore scarcely 
necessary to state that young involucra are closed at the top, and 
later on ruptured by the protruding capsule, leaving an irregular 
lacerate opening, parts of which are torn away or remain ad- 
hering as scarious rudiments. The old authors have taken great 
care to describe these broken tissues as teeth or lips &e., and tried 
to find specific differences in what is naturally of quite accidental 
origin. 

If a well-developed capsule of Anthoceros be taken out of the 
frond with the basal bulb adhering, and split open from top to 
bottom, spores and elaters in all stages of development will be 
found, ripe at the top, the youngest and least developed at the 
base ; the walls of the capsule keep pace with the development of 
its contents, and the valves are firmly united at the base and still 
green. This lower part of the capsule has been often described 
as a pedicel, which certainly is not correct. This presumptive 
pedicel is called sometimes ‘‘long exserfced ” or “ included,” which 
of course means nothing more than the more or less advanced 
ripeness of the capsule, and can be of no diagnostic value. 

9. HaupalejeijjVea CoIiE]s-soi, Steph., sp. n. (Pi. XXY. figs. 
6-9.) ■ 

Dioica, pusilla, in cortice dense depresso-casspitosa, pallide 
virens. Caulis 1 cm. longus, vage pauci-ramosus, rami simplices 
vel pinnulis remotis instructi. Eolia dissita, e basi turgida ovato- 
triangularia acuta vel cuspidata, acumine decurvo-uncinato, antice 
caulem angulatim superantia ; lobulus folio duplo brevior, cur- 
vato-semiovatus, inflatus, carina papulosa, abrupte in folii mar- 
ginem exeunte, apice truncatus, angulo acuto, Amphigastria 
foliis parum minora, rernota, transverse iaserta usque ad medium 
biloba, sinu recto obtuso, lobis ovato-oblongis muticis. Elores 
feminei in caule terminales utroque latere innovati ; folia floralia 
caulinis multo majora, erecta, ovata, apice acuta, incurvata, 
lobulus parum brevior, semiovatus, margine postico replicato ; 
amphigastrium florale obovatum ad|- incisum, sinu acuto lobisque 
rotundatis. Androecia ignota. Eolii cell. 0*017x0*012 mm. 

Xot larger than Lejeuma mimtissima^ and somewhat resembling 
JIar;palejeimea siclfenestrafa,M.ds^sl,yOi Cape Horn. 

. . ■■ -x 2'" " 
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10. Lopholejeenea CoJuFmoi, sp. ». (H. XXVI. 

figs. 4, 5.) 

Dioica, pnsilla, vix rufescens, in cortice laxe c^spitaiis vel per- 
ggepe muscis hepaticisqne mixta. Caulis 2 cm. longus, vage 
ramosup. Polia recte patentia vix imbricata, late ovata, apice 
rotundata; lobElus folio ^ brevior, oblong o-Gylin dr icus, apice 
maxime saccafus, i. e. a caule recte patens strictus ■ infiatxisque, 
dein suhiio saccatim adscendens et cum incimra acuiissima abrupte 
in folii max'ginem transiens, cellulse 0-017 mm. ipsa basi 0*025 mm. 
trigonis nnllis nisi ad basin folii. Ampbigastria fere rotunda si 
basin trausversam exeipis, caule quintuplo latiora, plano-appressa, 
Integra. Periantbia in ramulis terminalia innovatione nulla, tur- 
binata, compressula, d-carinata, carinae squamtdts ovato-oblongis 
Imgua-formihus hamatimque patuUs 'oestitee. Polia floraliabijugay 
intima foliis caulinis duplo majora, integerrima, lobo duplo bre- 
riore, linear i. Ampbigastria florale e basi cuneata, subrotmida, 
integra. Androecia longissiina, bracteis multijugis (10-18). 

This is one of tbe most remarkable plants of Colenso’a 
gathering; I bad found many years ago sterile plants mixed 
with other Xew Zealand Hepaticae, but was uncertain as to their 
affinity, tbe shape of tbe lobule being very different from that of 
other Lejeunece, The small size of tbe plant and tbe absence of 
nearly all rufous colour remove it somewhat from tbe rest of 
Lopholejeunea^to which it, however, doubtless belongs on account 
of its perianth, which in place of the usually lacerated marginal 
wings has flat leafy scales, somewhat booked at apex ; tbe upper 
half of the perianth is bristling with them. 

11. Pycnolejeenea glaeca, Stepk, sp. n. (PI. XXYIII. 
figs. 18-21.) 

Monoica, parva, in cortice laxe csespitans, giauca. Caulis 
1-2 cm. longus,, dense pinnatim multiramosus, ramulis ineequa- 
Jibus furcatis vel longioribus simplicibus. Polia fere recte pa- 
tentia, ovata, antice caulem baud siiperantia ; lobulo duplo 
breviore, inflate, carina areuata, margine supero carinm parallelo 
extus oblique truncate, angulo acuto. Cellulse marginales 0*008, 
medio 0*017, ipsa basi 0*017 x 0*025 mm., trigonis acutis majus- 
culis, cuticula aspera. Amj)bigastria magna, appressa, caule 
quadruple latiora, sinuatim inserta, fere rotunda, ad ^ incisa, 
lobulis rima angusta discretis acutis. Periantbia in ramulis ter- 
minalia utrpque latere innovata, ovate -oblonga, quinqueplicata, 
plicis ventralibus nsque ad basin fere decurrentibus, rostro 



COIfEI^SO’s KEW-ZEALAJf D irEPATIG j:. 


269 


majusculo. Polia flioralia cauliuis vix majora, laxe amplectenfcm, 
lobulo magno, laiiceolato-obtuso, breviter soluto ; ampbig. florale 
magnum lingussfomie ad | bifidum, rima angusta lobulisque 
acutis vel obtusis. Androecia in caule primario lateralia, magaa, 
bracteis S-jugis laxe dispositis, ad medium bifidis lobi sequales 
ovato-acuti. 

Proxima JPycnolejeunecB longidenti efc eiirvatiloliBi Stepb. (Hed- 
wigia, 1889, p. 260). 

12. Lophocolea erectipolia, Stejpli.^ sp. n. (Pi. XXVII. 
iigs. 12-15.) 

Bioica, flavo-virens, laxe csespitosa, majuscula. Caulis 2-4i cm. 
loxLgus, crassus, vage paucii*amosus, ramis sterilibus simplicibus 
elongatis procumbentibus, fertilibus brevibus adsceiideiitibus. 
Polia opposita, postice stipulis coalita, basi antica libera, conferta, 
basi ad dimidium imbricata, apice libera, late ovato-trlaugalaria, 
apice plus duplo angustiora, prof unde emarginato-bideatata, 
dentibus insequalibus (supero majore) acutis, e basi erecta de- 
curvula, marginibus convolutinis, juniora magis adscendentia, 
fere ereeto-accumbentia. Cellulae 0*025 mm., sequales, angnlis 
parum incrassatis. Ampbig. foliis vix duplo breviora, circum- 
scriptione reuiforini, a caule oblique patula, ad medium grosse 
quadrifida, laciniis utroque latere per paria approximatis foliisqu© 
alte connatis. Plores feminei in ramulis brevibus terminales 
utraque latere innovati • bractese quadrijugm, interiores foliis 
majores apice longius bidentatm, margin e postieo grosse quadri- 
dentatm, cum bracteola quadridentata, latissime coalitse. Peri- 
autbia parum emersa,.ore breviter trilobata, lobis aliisque grosse 
laciniatis, laciniis lanceolatis integris. Androecia in medio caulis, 
bracteis confertis4-6"jagis, foliis inulto minoribus erecto-decurvis, 
antice lobulo ovato inflato longe deutato instructis. 

Lopliocolece triangulifolicd (quse sequitur) peraffitnis ; bses difFert 
colore, foliis plano-disticbis, apice multo magis augustatis, cellulis 
baud incrassatis stipulisque profundi us fissis, setaceo-laciniatis. 

13. Lophocolea pilicioola,* sp. n. (PL XXYII. 
fig. 10.)^ 

Sterilis, tenera, gregarie crescens, flavo-virens. Caulis 6-8 cm. 
longus, vage paueiramosus, in cortice arete repens (in trunco 
Filicum). Folia alternantia, per paria] tamen approximata 
parum imbricata, recte a caule patentia, piano-distich a, ovato- 
rectangularia, basi antica libera, postice ampbigastriis uno vel 
utroque latere coalita, apice param aagustata, lunatim excisa, 
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bidentata, laciniis acuminatis acutis porrectis, margine postico 
persaepe paryo dente munito. Cellulae margin ales 0*0175 reliquae 
0*025 mm., trigonis distinctis. Ampbigastria bifida, laciniis 
setaceis maccime divaricatis^ sinu leyissimo discretis, ext us dente 
plus minus longo munitis, ad basin utroque latere lacinia retro* 
spectante o^time hasfatim setacea» Cetera desunt. 

It is most difficult nowadays to publish a new Loj^hocolea or 
GJiilosc^^htis, the old descriptions being so short as to make it 
often impossible to recognize the plants ; it is much to be wished 
that some English botanist would go to Kew and give us detailed 
descriptions and good figures of all species contained in that vast 
collection. These two genera w^ant it more than any other genus 
of Hepaticse. 

14. Lophocolea TEiA]srauiiiPOLiA5 Ste;pli:, sp. n. (Pi. XXVII. 
fig. 11.) 

Sterilis, pallida, in cortice longe lateque repens. Caulis 4-5 cm. 
longus vage ramosus. Eolia dense imbricata, plano-disticha, 
opposita, basi antica trianguliformia^ e basi latissima 

versus apicem maxime angustata sextujglo angmtioTO) ipso 

apice breviter emarginata, sinu obliquo plus minus angusto, den* 
tibus insequalibus (ventrali minore) breviter acuminatis acutis, 
versus apicem plant ce speciantihus. Cellulse marginales 0*025, 
reliquse 0*035 mm., angulis baud incrassatis nisi ad basin foliorum. 
Ampbigastria majuscula cauli accumbentia utroque latere foliis 
limbo angusto connata, usque ad basin fere quadrifida, laciniis 
ianceolato-subulatis, divaricatis. 

A well-distinguished species ; the leaves are so broad at the 
base, that each covers the base of the next two above and below, 
four in all. The only species to be compared is Lophocolea tas- 
manica, Mitten, the leaves of which are more slender and the 
stipules of a very difierent shape. 

15. PALnAVici]sriA^coHmTE 2 ?s, Symphyogyna conni* 

vens, Colenso, Trans, JUf, Z, Inst. xx. p. 254. 

Dioica, minor, flavescens, gregarie crescens. Caulis {i, e. frondis 
pars inferior exalatus) e caudice repente erectus, 2 cm. longus, 
fusco-purpureus, fascicule brunneo cellularum elongatarum per- 
cursus, apice anguste alatus abrupte in frondem dilatatus. Erons 
reniformis valde carnosa, marginibus erectis conniventibus vel 
involutis, costa bis vel ter dichotoma ubique lamina tenera con- 
nata, apice solum inter costas emarginata et jfiicato-crispula, 


COLENSO’S KEW-ZEA-LAND HEPATIC JE. 


271 


margiiie grosse dentata. Cellulae superficiaies 0*025, basi ipsa 
0*025 X 0*070 mm. Mores feminei in frondis facie antica primae 
bifurcationi impositi. Involncrum tnbulosum, carnosiim, apice 
laciniatum, iaciniis inseqnaiibus lanceolatis acuminatis ; pistilla 
6-8. Periantbium juvenile annuliforme, ore dentato. 

The cylindric involucre distinguishes this plant at once from 
Sym^hyogyna^ the pistils of which are merely covered by a scale, 
free at the sides and inserted on the frond by its base, alone, so 
that it can be turned backwards without a rupture. Hymeno- 
fhyion^ Dum., JBodomitrmm^ Mitten, and Umbraculum, Grottsche, 
have the flowers on postical branches. 

Each of these three genera presents two very different vege- 
tative forms, viz. : — 

a. The creeping form, as in JH/ymenojphytum ^liyllanthus^ Sym- 
fTiyogyna hrasiliensis, and JBallavicinia Lyellii, 

b. The dendroid form with an erect pedicel and a more or less 
umbelliform frond at apex, as in JSymenophytmn fiabellatum^ 
Sym^hyogyna hymenoyhyllum, and Tallavicinia connivens. 

Dr. G-ottsche (in Ann. Sc. ISTat. ser. 5, i. 1862, p. 177) created a 
new genus, Mittenia, differing ^TO-mTallavicinia {JBlyttia) by the 
calyptra adhering to the base of the perianth. I have not seen 
his plant ; but if there is no other difference, a separation from 
Tallavicinia is scarcely justified. In a flower of Tallavicinia 
Lyellii we find the pistils at the base of the young calyptra ; later 
on they are found scattered over its surface, a consequence of the 
growth of those cells which surround it at the base and on which 
the pistils are inserted. A more enlarged activity of the basal 
cells and a participation of the whole torus pistillorum will at 
once bring the ca.lyptra to adhere to the perianth. 

If, therefore, vre separate 3IiUenia from Fallavicinia, we 
merely mark the intemity of a process w^hich is going on in 
both. 

Bymfhyogyna JLymenojghyllum heterogena of Spruce (in 
Trans. Bot. Soc. Edinb. xv. (1884) p. 536) is probably a Falla- 
vicinia too (‘‘ flores stipite perbrevi valido carnoso suffulti,” which 
reads like the thick base of a young cylindric involucre). 

16. Eadula geahdis, Steph,, sp. n. (PL XXYIII. figs. 16, 
17.) 

Sterilis, flavo-virens, robusta, flaccida. Caulis 4-5 cm. longus, 
vage multiramosus, ramulis regulariter pimiatis, pinnulis remotis 
brevibus. Eolia magna, dense imbricata, seinicordato-ovata, 
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falcata, apice valde recurvata, aiitice caulem par urn saperaiitia ; 
earina leiiiter arcuata, oblique a caule patens (aiigulo 45^^), sirni 
profundo in folium excurrens. Lobuli inaximi, imbricati, iuflati, 
ovati, supra caulem protracti, apice obtusi A’-el rotuiidati. Cellulse 
inargiuales 0*008, reliquse 0*017 mrn., angulis paruiii inerassatae. 
Eeliqua ignota. 

This is a beautiful species and one of the stoutest, resembling 
smaller forms of JBo^'ella Stangeri ; its nearest ally is Madula 
reciirmfolia, Steph. (Hedwigia, 1888, from Mt. Kilimandjaro), 
which has flat subquadrate lobules. There is no similar Badiila 
known from IN’ew^ Zealand or Australia, and the yery large im- 
bricate lobulus will at once distinguish, it from Badula i^hgso- 
loba and plicata, 

17. Eadula papulosa, SfepJi,, sp. n. 

Dioica, yiridis, supra muscos repens, mnjuscula. Caulis 4-5 cm. 
longus, ab ipsa basi multiramosus, ramis dense regiilariterque 
pinnatis. Eolia imbricata, oblique a caule paten tia (angulo 70°) 
fere rotunda, concava, apice recurvula, lobulo diiplo breviore, 
tare qundrato cauli parum incuinbente, angulo apieali obtuso, 
Carina fere stricta. Cellulse 0*017 mm,, incrassatio angulorum 
fere nulla; cellules folii anticce et margmaJes papulosce. 

This is perhaps the j.>lant described in Hooker’s ‘ Handbook 
ofN. Z. Flora ^ as Badula complanata^ to wdiich it bears great 
resemblance ; the dioicous flowers and the papulose cells are 
such well-marked difierences, that it cannot be confounded with 
any other Hew-Zealand S 2 :)ecies of Badula- 

18. TxLiMAiS-THus Steph,, an sp. propria? 

This is perhaps only a curious variety of the very variable 
Tylimantlius tenellus. While the leaves of the last are unequally 
bilobed, the antical lobe being smaller, dentiform, the postical 
obtuse and coarsely dentate, our plant entire leaves with 
G to 8 spiny teeth, consisting of a single row of 8 to 4 cells with 
very thick wails. The general appearance and the fragility of the 
jflant is very much like that of T. tenellus. Fruiting specimens 
will perhaps justify its separation as a proper species. 

Massalongo’s Adelanthus ? breclcnocMensis is probably a Tgli- 
manthus ; the figure given in ‘ Huov. Giornale Bot. ItaL’ vol. xviL 
tab. 27, looks very much like Tgllmanthus tenellus. It cannot 
hQ 'SXiL Adela7ithu$, as a fully developed, though sterile, flower of 
this genus cannot he found wdthout a perianth. 
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List of Neto Species tohicli, f rom the examination of specimens 
sent to Kew^ valid. 

Aneura perpusilla, CoL 

,, marginata, Cot ? 

,} polymorplia, C-o/. 
j5 nitida, CbZ. 

Anthoceros pellueidas, Cot^ ? sterilis. 

Ohiioscyphiis ammophilus, Col, 

„ lingulatus, CoL - 

ij TulcaiiicLis, CoL 

Grottscbea guttata, CoL 
„ marginata, CoL 

„ lieterodonta, Col. 

„ ramiilosa, CoL 

„ squarrosa, Col. 

Isotachis montana, CoL 
Lepidozia concinna, Col. 

Madotheca aiiioena, Col. 

Mastigobryum elegans, Col. 

„ nitens, Col. 

Piagiocliila siibfasciculata, CoL 
Sympbyogyna breTicaulis, CoL 
,, flavo-vireus, CoL 

„ comiiYeris,CoL{Pallciviciniaconmvens,Ste]^]i.). 

There are a number of other species published of 'which no 
Bj>eciniens have been received. 

List of reduced Species. 

Aneura epibrya, CoL is A. alterniloba, Hooh. et Tayl. 

Balantiopsis glandulifera, „ B. diplophylla, 

Oiiiloscyphus eompactus, y 

„ epibryus, I „ 0. coalitus, Am. 

„ ^prueeanus, J ' 

„ dicyclophorus, CbZ..., „ C. cymbaliferus, 

„ insulus, <7(0^. „ 0. ammophilus, 

epiphytus, ■ 

„ uivolucratus, Cw. . . . J 

„ inarginatus, Ob^....... „ L. heterophylloides, A'm. ■■ 

„ montaiius, ...... ,, Balantiox33isdiplophylla,Afi&2?^. (I).*" 

.iH>ssombronia macrophylla, Cbi ... 

*** ** I” 

„ rosulata, 6W... r 

FniUania scabriseta, Col. j deplanata, Mitt. 

, implexicaulis, (7o/. ...... J 

* See Annotations, pp. 27(h &c. 
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is F. pyricnaiitlm, Moolis et Tmjl. (2). 


Frullania Banksiana, OoL 

„ diffusa, 

„ echinella, Col. 

3 , Cunninghamiana, Col. 1 

„ piilTinata, Col. I 

„ viridis, Col squarrosiila, Hooh. et Tciyl. 


ichthyostoma, Col. 
rotundifolia, Col. .. 


minutissima, Col. -j^ falcilobaJuvenilis.i&oX-. et Tayl. 

delioatula, Col. J 

minutissima, Col. (another 1 y. rostrata, Eoolc. et Tayl 


F. cranialis, Tayl 
F. Hampeana, Nees. 


I ” 

specimen) ^ 

„ Solanderi, Col 

„ NoTse-Zelandim, Col. 

Grottschea Iseteyirens, Col, ....... 

„ nitida, Col 

„ truncatula, Col 

I, triehostoma, Col ^ „ 

„ simplex, Col 

„ longiciliata, Col 

„ ciliistipula, Col 

„ epiphyta, (7o^ 

„ dichotoma, Col 

„ Winkelmannii, Col. 

,, moniliformis, Col 

,, longiseta, CW. 

„ clandestina, Col 

„ heterocolpos, Col 

,, greg&Tm, Col. 

„ laciniosa, Col. 

j, macroamphigastriata, Col , 

„ flavo-yirens, Col ............ 

„ pallescens, Col 

„ plumulosa, Col...,. 

„ chlorophylla, Col. 

IsotacMs elegans, Col 

„ rosacea, Col. .................. 

„ Mitteniana, ............ 

Jungermannia geminiflora. Col. ...... 

„ consimilis, Col ......... 

„ rufiflora, Col. ............ 


O', squarrosa, Col. 

(3-, appendiculata, Isees. 


O', heterodonta, Col 


G. pinnatifolia, iVees. 

G, ciliata, Mitt. 

I. montana, Col, (5). 

I. Lyanii,iVm 
Lophocolea leucophylla, Tayl, 

J. monodon, Hook. et Ibyl (Ana3- 
trophyllum). 

tf. inundata, Hook, et Tayl. 
(Jfardia) (3). 

„ frullanioides, „ a moss. 

Lejeunea epiphylla, Col. „ Badula Mittenii, liteyh. 

„ ochracea, , .- „ Badula physoloba, iV/ow A 

Lepidozia elegans, Col L. centipes, Taylor. 

„ ininuta, Col. •] 

„ retrusa, Col. ) » # Undmb. 

„ latiloba, Col. .. L- conoinna, Col. 
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...... is L. capilligera, 
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If. I/indenbergii, Go/!^. 

Chiloscyplius lingiilatiis, Co/. 
M. Sfcangeri, Go//. 


Lepiclozia cancellata, Col 

„ subvertieiilata, Col 

, , min utissima, Cbl. 

„ ieucoearpa, C^l 

„ oecalta, CoL 

Lopbocolea submuricata, 6W. 

Maclofclieea latifolla, Chi. 

Mastigobrjoin coneinnafcum, Col ^ 

imbncatistipulmn, CoZ. j nr-ZL •• o. r 

epibryu.,.,tW.. f” M. Mittenn, 6^. 

qimclratum. Col ......... j 

macroamphigastriatum, ] 

Col... 

oliTaceum, Col ...... 

polyodon, Col ...... 

beteroclontiiim, Col 
obfcusistipuiuin, Col 
delicatubim, Col ... 
amceniim, Col ...... 

miiintulum, Col ... 
piisillnm, Col ...... 

com pactum, Col ... 
obtusatum, Col 


y^, M, Hoyge-Hollandii'e, Nees. 


„ M. Taylori, MU I 

M. Colensoi, 

M. nitens, Col 

M. conrexiim, Lindeoib, 

smaragdimim, Co/. ...... » Chiloscj/phus ov Lophocolea, 

very poor. 




Metzgeria ilaTo-yirens, Co/. „ M. fuYC&to, lindenb. 

PlagiocMa subBinnlb, Col 1 ^ P. Stephensoniana, MUt. 

.. polvcarpa, Col. / 


polycarpa, 
obscura, Col. ... 
trispieata, Col,... 
longissima, Col. . 
polystachys, Col. 


1 

^ P. urbuscula, Lekm. et Lindenb. 


•J 


P. deltoidea, Lmclenb. 


suborbiculata, Col gigantea, Lindenb. 

Spenceriana, Col , 

Ciespitosa, Col ... 

axillaris, Col 

recta, Col 

pallescens, Col. ... 

ilabeliata, Col 

heteropbylla, Col 
Berggr eii iana , Col . . 

Parkinsoniana, Col 


„ P. radiculosa, 

• „ P. Pyallii, 

<•' „ P. subfasciculata, Col. 

* ’ I ,, F. fascieahin, Cmdofib. 

... „ P. Penzlii, 

alpimi, Col „ P. fuscella, Mool^. et Tayl 

poor. : 

aubconnata, Col „ P* coiivexa, Hook, ef layl 

interinixta, Col 'j 

subpetiolata, Co/. L, Adelanthus falcatus, M//. 

rotimdifolia, Col J 

orbicidata, Col „ some Juiigcrmamiia, very poor and 

sterile. 


very 



276 


ME. F. STBPiUNl’S KEVISIOK OF 

Podomitrium saiaragdinuni, Cul. 

Polyotiis dmbriatiis. Col. 

„ prehensilis, Col. 

Psiloclada digitata, Col ......... 

Eadula albipes, Col 

„ xantliochroma, Col. 

Sendtnera qiiadrifida, Col. ...... 

Symphyogyna platycalyptra, Col 
„ platystipa, Col — 

„ crispula, Col 

Tyliuiantiius zelandiaj, Col. 

„ perpnsillus, ... 

Trieliocolea elegans, Col. 

Zoopsis basilaris, Col. 

„ flagelliformis, CoL 

„ muscosa, Col. 

„ lobulata, Col. 

Annotations. 

(1) Ualantiopsis piplophylla. — T his plant is said to have been 
found also in Peru, from wliere it is reported under the name of 
Ftilidhm cancellatum^ Nees, in Synopsis Hep at, 'p. 252. I have 
examined the original specimen, which is identical with Hew- 
Zealand and Australian specimens; it is very improbable that 
this plant should have been found on the mountains of Peru, and 
I suspect some mistake in the name of the country. Both names 
having been given in 1844, the right of priority depends upon a 
difference of months only,' which 1 am unable to find out, and 
if found would not induce me to change Taylor’s name. 

(2) Pexjllaeia PYC]VANTHA.~~There have been two forms sent 
of very different appearance, the normal one growing in places 
exposed to sunlight, stout and tough, very dark, in a dry state 
almost black and horny, lobules well developed and hooked, large. 
A common variety of it is the original specimen of Taylor, flaccid, 
quite green, lobules small, growing in dark forests. The perianths 
ai.d floral leaves of both forms do not show any differences. 

The same may be said also of Frullmiia sqxiarrosula, and, 
nnitatis mutandis, of all Fnillaniw - ; the leaf-lobule (auricle) is 
folded in if the plants grow in dry atmosphere, and is unrolled 
or reduced in size and form if they grow in wet and misty 
localities. This may be observed also in our European species. 
The leaf-lobule is a water-sac, which is well developed in dry 
localities, and becomes useless, in a damp atmosphere. 


is P. pliyllaDthus, (4). 

„ P. Taylori, 

„ Lepidozia Gottscheana, Lindenb. 

„ Lejeanea midipes, Tayl. 

,, R. physoloba, Mont. 

„ Lepicolea atteniiata, Mitt. 

„ S. flabellata, Mont. (4). 

„ 8. leptopoda, Hook, et Tayl. 

,, S. Hymenophyllum, Mont. 

„ T. saccatus, 2'ayl. 

„ T, tenellus, Hook, et Tayl. 

„ T. tomentella, Nees, forma minor. 

„ Z. argentea, Hook, et Tayl, 

,, Aneiira perpusilla, Col. 
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The stylus (at the posfcical insertion o£ the leaf-lobule), wbicli 
can be to mid, with rare exceptions, in every I'rullania^ and may 
be traced also in the female bracts as a more or less conspicuous 
tooth or lacinia at the base of the postical margin, is sometimes 
developed into a large lanceolate leaf overlying the cucullate 
auricle or leaf-lobule. This variability leads to the conclusion 
that the said stylus is nothing but a reduced lacinia of the leaf- 
lobiile. I have the authority of Dr. Spruce in support of this view 
(see Trans. Bot. Soc. Bdinb. xv. (188^) p. 3). The stylus springs 
from the base of the lobule, just as in Oololejeunea, the only differ- 
ence being that in the last it is free; in /a, however, more 

or less connate to the leaf-lobule. In both, the stylus is certainly 
part of the leaf, and stands in no relation whatever to the 
stipules. Mr. Pearson, in his last paper on Canadian Hepaticss, 
has given expression to the opinion that in Cololejeimea the stylus 
is the remnant of a normally bifid stipule, I may be allowed to 
difier from this view. Cololejeunea^^xoxi^ having no stipules^ 
produces radicles on exactly the same places where in other 
Lejeunem stipules are found ; in Qololejeunea the latter have dis- 
appeared, the rootlets, which always spring from the base of the 
stipules in Zejeimea, alone remain, and point out the place 
Tvhere stipules once stood. This place, however, is as faraway 
from the stylus folii in Cololejei0iia m stipules are in Frullaniai 
and no relation between the two organs can be established. 
Certainly an organ cannot be called a remnant of another if they 
do not spring both from the same spot. 

(3) iN'AEBLi I3VIJFI>ATA. — This is a good species of Ifardia 

of the section of Lindb., and very similar to our 

European BarMa obomtay \mm the perianth deeply immersed 
and the free part of the female bracts horizontally patent. 

(4) Hymejs"OPHTTXTm.— “This genus was founded" by Dumortier 

on Jtmfjermanma flahellata and J. Mymem^liylhmi \ the last is a 
true having the female fiow^er on the antieal side 

covered by a small scale ; it s|)rings from the very point where 
the midrib forks, and is inserted just above the central fascicle 
of brown cells. The antheridia, covered by similar small scales, 
stand in a long row on the antieal side of distinct plants. I 
have been able to examine Hooker’s original plant. 

Jungermemnia jlaleUata alone is therefore the type of Du- 
mortieVs genus Kymenojghyton, which has the flowers, male and 
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female, inserted on small po stical wbicli do spring 

from the centre of the midrib, but sideways on it, and have an 
axis which stands at right angles to that of the parental frond. 
The ramification is therefore a lateral one ; if these plants were 
not frondose Hepaticse provided with an unbroken wing in place 
of leaves, this would have been recognized long ago. Sgme- 
menophytum phyllanthus^ which has a creeping undivided frond, 
is best adapted to study the origin of these fertile branches. 

K, flalellatum^ which has a dichotomous frond, is sometimes 
described as having the flowers (instead of saying branches) 
springing from the forJcs, This is not the case ; the midrib is 
dividing before fertile branches are developed, which stand in 
the angle oftheforTcs, distant from the brown central fascicle of 
the midrib, in which they materially differ from Symphogyna and 
all other frondose Hepaticse, Metzgeria excepted. This last 
genus, though differing much in general appearance, is never- 
theless the nearest ally of IBlymenopliytmi ; for Metzgeria^ too, 
has lateral fertile branches (the sterile postical branches spring 
also from the side of the midrib in both), on the antical 
side of which pistillodia and antheridia are inserted ; both have 
a midrib with an axial fascicle of long and narrow cells; in 
both genera the female flower is protected by an annular de- 
pressed involucre which surrounds the young flower and becomes 
bivalved in JSymenophytum ; while in Ifetzgeria only the apical 
valve is well developed, the postical part consisting of a semi- 
annular row of cells. 

This involucre is closely united wdth the little branch on which 
it is inserted ; so that only, longitudinal sections will give a view 
of all this. 

In Metzgeria I have seen it most clearly on a species from 
Australia {M, australis^ Steph. in Hedw. 1889, p. 266). More 
of this can be found in my paper on ‘‘Hepaticse Australise,’' 
in the place cited. 

Of Symenophytum three species are known, viz. M. fabella- 
tum^ leptopodtm, and phyllanthus. Dr. SchifTner, in the Botany 
of the ‘ G-azelle " Expedition, published a fourth one ( JBodomi- 
trium majus), of which he has examined a fruiting or flowerino- 
specimen. His description of the vegetative organs ends with 
the remark: “Involucrum femineum ut in iPodom. phyllanthus.^^ 
This is rather scanty for a plant to which he has given a new 
name, and of which certainly as much of a detailed descri|)tion 
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waste be expected as the specimen will allow, particularly of 
sexual organs. 

(5) IsoTACHis. — This genus, founded by Mitten, was revised 
by Gottsebe in bis ^ Prodromus Floras N'ovo-Granat.’ (Ann. Se. 
ISTat. ser. 5, i. (1864), pp, 120-125), where be describes tbe apex 
of tbe perianth as being “ veiled by dentate scales ” apice squa- 
mulis dentatis obvelatum’'). A few pages later on be says of 
IsotacTiis serrulata more distinctly: “ore squamulis dentatis 
exferne accretis obvelato.’* In tbe German text, cited from 
Gottsebe andEabenborst, ‘ Hepaticas exsiccatse ’ M'o. 272, be speaks 
of tbe young pistillidia as “surrounded by a ring of small involucral 
scales, around which tbe perianth is formed; while the calyptra 
is taking up tbe pistillidia, the perianth carries up tbe scales, so 
that after full development they are found ext erne accretae.’* 

In tbe diagnosis oilsotacMs Lindigiana be furthermore states 
“ externe squamis minoribus obsesso,” while in tbe detailed de- 
scription following tbe “ Periantbium fade interna multas excres- 
centias monstrans ” is described. This repeated contradiction is 
nowhere explained. 

If thin longitudinal sections of a well- developed perianth of 
IsotacJiis are made, we find them to consist of several layers of 
cells ; tbe innennost layer, which is shorter, can be traced down, to 
the hase, and runs out into a variable number of free lacinice. 

Tbe outer layer forms what we heretofore have been used to 
call tbe perianth ; it is longer than tbe internal layer, tbe apex of 
which is perfectly bidden and cannot be seen from above ; tbe 
apex of tbe so-called perianth is split into similar irregular 
lacinijB, tbe outside smooth. This is what I have found in dif- 
ferent species of 

We have been used heretofore to call “ perianth ’’ tbe inner- 
most concrete bracts surrounding tbe pistillidia of Hepatiem ; we 
call it so in Nardia scalar is and in Barcoscyghus, both of which 
have short immersed perianths, embraced by much longer bracts, 
to which they are firmly connate, forming thereby a more or less 
fleshy cup ; only tbe uppermost part of these perianths is free, 
and commonly split into a number of lobes. 

Taking this analogy, we are compelled to call the innermost 
layer of cells in tbe perianth of Isotachis perianth f tbe outer 
layers “ Iractsf which are longer and connate to the perianth, of 
which only the apex is free, exactly as in N'ardia and Ba9W0scyphus* 
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The union between bracts and periantli in Sarcoscyplmsh often 
incomplete ; there are crests or wings found inside and outside 
on the cup, free margins of imperfectly concrescent parts. It is 
possible that the outside of some perianths of IsotacMs, though 
I have not seen it, bears such dentate or laciniate crests, which 
have given rise to the otherwise incomprehensible contradictions 
mentioned above. 

EXPLANATION OF THE PLATES. 

Plate XXVI. 

Aoieura striolata, Stepli. 

Fig. , 1. Entire plant. x7. 

2. Transverse section of axis. x40. 

3. Cell, with lamella}. X 500. 

Lopholejeunea Colensoi, Steph. 

Fig. 4. Part of plant. X33. 

5. Perianth. x33. 

Harpalejeunea Colensoi, Steph. 

Fig. 6. Part of pla nt. x60. 

7. Leaf, flattened. X 100. 

8. Stipule. x500. 

9. Female fl.ower. X 60. 

Plate XXVII. 

LophocoUa filmcola, Steph. 

Fig. 10. Part of plant. X 12. . 

Lophocolea tnanguIifoUa^ Steph. 

Fig. 11. Part of plant. X 12. 

Lophocoleco erecHfoUa, Steph. 

Fig. 12. Leaves with stipule, flattened. x20. 

13. Perianth. xl5. 

14. Innermost female bracts, xlo. 

15. Male bracts. x40. 

PlateXXVIIL 
Badula grandi%^l^y)h. 

Fig. 16. Part of plant. x2 L 
17. Leah flattened, x24. 

JPyenoIejeunea glauca^^ibiyh^ 

Fig. 18. Part of plant, x 32. 

19. Perianth. x40. 

20. Transvei'se section of perianth. x40. 

21. Male spike. x40. 
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On the Phenomena concerned in the Production of Porfeed-'and 
Branched Palms. By Bafied Morees, M.xl., 
Assistant Director, Eojal Gardens, Kew. 

[Bead 7th April, 1892.] 

Ik most palms there is a subcylindrical stem surmounted by a 
mass of palmate, pinnate, or rarely pinnatisect leaves. The stem 
may vary from a slender reed to a huge column. As it is formed 
by the continuous development of a single monopodial bud, palms 
have, normally, an unbranched caudex, either erect, seandent, or 
sometimes prostrate. Por the purpose of anatomical descrip- 
tion, Mohl divided palm-stems into certain well-defined classes. 
These, with slight modifications rendered necessary in the treat- 
ment of the present subject, are as follows : — 

(a) Eeed-like — slender, erect stems, as in Geonoma^ Gliamcddorea^ 
HJiapis. 

(h) Calamoid — -long, slender, elastic stems, as in Calamus^ 
Nectocomia, JDcemonorops* 

(c) Cylindrical— smooth, round, erect, somewhat slender stems, 
as in Mauritia^ CEnocarpm, Astrocarymi. 

{d) Cocos-like — thick, irregularly marked, sometimes shaggy, 
tall stems, as in Sorassus, GorypJia^ Elceis^ Gocos, 

To these may be added the so-called stemless palms with short 
tumid stems,' as m Ehoenix acaulis^ Astrocaryum acmle^ Bahai 
Adansoni. 

In Serenoa serrulata and JSfipa fruticans their horizontal 
creeping stems are said to be slightly branched^. Besides 
these, the only palms with erect stems that habitually branch are 
one or two species of ELyphcene, The Doum palm, Syphcene 
tliebaiea^ has several branches arranged dichotomously. H. P<?- 
tersiana, represented in a photograph from Sir John Kirk in the 
Kew Museum, has very numerous branches, probably 30 to 40 
arising from a single stem. JS, coriaceam the neighbourhood of the 
mouth of the Zambesi, at least, is seldom more than once-divided ; 
while in the East-African form of JS, crinita the stem is cylindrical 
and unbranched. H. ventricosa^ as its name implies, has a stem 
swollen in the middle and is also unbranched f. The branching 

* These, however, are analogous to the underground rhizomes of other 
paims, 

t Kirk in Journ. Linn. Soc. ix. p. 234. 
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in Ky^phmne^ when it takes place, is said to be due, not to the 
division of the apical region (which w’dild he true dichotomy), 
hut to the occasional growth of a single axillary hud, the deve- 
lopment of which soon equals that of tlie parent axis, and causes 
the deflection of the latter so as to give a forked appearance” 

I am unable to verify this statement by reference to actual 
specimens; but by analogy it may be assumed to be correct. 
A similar appearance of dichotomy is shown in the forked 
specimens of JBandanus, Yucca, Yellosia, Agave, Aloe, and other 
monoeotyledonous genera. Sachs, in discussing the general 
mode of branching in monocotyledons, says it is always mono- 
podial and usually axillary ; a bud is generall}^ formed in the axil 
of each leaf, but often does not unfold ; so that the number of 
branches visible is often less than that of the leaves (as in Agave, 
Aloe, Draccena, Palms, <fec.) ” f. 

Asa G-ray says, “ dichotomy or a forking division of an apex 
into two .... occurs rarely and exceptionally, if at ail, in 
phasnogams 

Pig.l. 



Longitudinal section of a branching stem of the Doiim Palm, Hg^Jicene thebaic a 
(Kew Museum). . Main axis. Fully developed axillary branch. 


* Henfrey, ‘ Element. Bot,» (1870), p. 57. 
t Sachs’s ‘Textbook of Bot.,* Engl, transl. (1875), p. 543. 
4 ‘ Struct, Bot.’ p. 47. 
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The brandling ia and possibly also in most palms 

of a similar character, may therefore be regarded as due to the 
development of side-branches arising from axillary buds, and 
not to a division of the apical bud (fig. 1). Another point of 
analogy is found in the development of shoots or suckers from 
axillary buds at the base of Phoenix dactylifera^ Ghamcerops 
humilis, and other palms of a soboliferous character. Further, 
where injury has occurred to the terminal bud, the axillary buds, 
usually dormant, are incited into growth by the abundance of 
nourishment which the former would have monopolized. Another 
mode of branching is produced by the development of numerous 
adventitious buds just below the apex. The latter will be shown 
to be common in certain genera. The particular way in which 
axillary and adventitious buds appear, and the character they 
give the plant when lengthened out into branches, differ in almost 
every genus. The branching in JBorassus (dichotomous or 
whorled) is quite unlike that in Cocos (often simple forked), while 
again in Areca (erect, branched, or candelabral) it assumes a 
character easily distinguished from the other genera. Such 
differences depend upon the length of the internodes, the dis- 
tribution of the vascular bundles, and probably also the size of 
the stem. 

Branching in palms has not been fully investigated, and the 
available literature is often scanty and unsatisfactory. For 
instance, such a record as “a Palm near Keneh (Egypt) has 
fifteen stems from one root ” is so vague as to be useless. This 
may have been a branched date-palm, or a group of stems pro- 
duced from the root-suckers of the same palm. On the other 
hand, it may have been nothing but an ordinary specimen of the 
Bourn palm. Again, Mr. William Milne, in a note on the Palms 
of Fiji t, speaks of several forking varieties of palms as occur- 
ring in those islands.’^ There is here no clue as to the species 
nor any particulars as to the appearance presented by the 
trees. 

* Gadsby’s ‘Wanderings* (1880), p. 338. 

t Trans. Bot. Soc. Eclinb. vi. p. 358. 

added , — In the Kew Museum is a specimen labelled “fruit of the 
branched cocoa-nut of the Fiji Islands.— Mr. Milne.” It is possible, therefo?e, 
that one at least of the forking specimens seen by Mr. Milne was a cocoa-nut 
palm.] 
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Martius ^ figures, in Lis great work, branched palms of two 
species only ; Masters, in ‘ Vegetable Teratology ' (18G9), had so 
few facts available at the time, that the subject is hardly men- 
tioned. It is probable, also, that the occurrence w^as looked upon 
as chiefly the result of morbid growth due to disease or injury. 
It is, moreover, a peculiarity of branched palms, from the larger 
area presented by them to strong winds, that they are especially 
liable to be destroyed by hurricanes. They are probably in 
many instances comparatively short-lived, and their occurrence 
may thus escape observation. Many specimens recorded in this 
paper have already ceased to exist. 

A short paper on branched Palms in Southern India, by Di\ 
Andy, was read before this Society in 1867 1. The species men- 
tioned were Borassus jlalellifo7^mis and Cocos micifera. Atten- 
tion was drawn in the same paper to a leafy proliferation appearing 
on the spadix of the latter. A paper with exactly the same title 
was read before the Society a little later by Dr. Shortt J. Occa- 
sional exhibitions of photographs and drawings of branched palms 
are recorded in the Society’s ‘ Proceedings.’ More recently an 
interesting ^‘Note on some Branching Palms ” was read before 
the Bombay Natural History Society by Mrs. W. E. Hart in 
1888 §. This was illustrated by a figure of the well-known 
branched palm {BJioenix sylvestris) at Indore, and of a specimen 
of the same species growing on Cumballa Hill, Bombay. Kefer- 
ences are given to other specimens in India. These communi- 
cations, with an occasional notice in the ‘ Gardeners’ Chronicle,’ 
appear to exhaust the attempts made to deal with the subject. 
All are, however, confined to Indian specimens. The species 
directly and indirectly discussed are of the following genera : — 
Borassus, Cocos, Bliceniw, Areca, The further material available 
consists of scattered references in works of travel, in periodical 
literature, and in museum band -books. I am indebted to Mr. B. 
Daydon Jackson, Secretary of the Society, for many references to 
works not easily accessible, and I would tender to him my thanks 
for them. 

* * * * § Hist. Hat. Palm.’ i. tab. Z. 2. 

t Trans. Linn. Soc. xxvi. p. 661, pi. ii. 

I Journ. Linn. Soc. (Bot.) xi. p. 14. 

§ Journ. Bombay Hat. Hist. Soc. iii. p. 250. 
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It may be well to point out that only those palms are treated 
as branched that have divisions of the main stem, started at some 
time or the other from or near the apex. The large number of 
soboliferous palms that send out axillary buds near the base, 
such as species of Fhoenix^ Garyota^ Diplothemiumy Cliamcddoreay 
Ghrysalidocar^us^ OhammrojySy are necessarily excluded. In some 
of these the axillary buds are developed underground 
liypogcdi)^ forming rhizomes giving rise to clusters of stems 
crowded together, as in species of Rha^is^ Galamus, BactriSj 
Geonoma, Again, owing to the development or two or more 
ovules in Go cos and others (or the occurrence of polyembryony, 
which is sometimes reported to take place in palms), more than 
one stem may be produced from one fruit. Such stems appear 
to start from a single point close to the ground. They are, 
however, perfectly distinct individuals, although they are some- 
times loosely described as possessing several stems arising from 
one root. They are in no sense branched. 

An interesting group of palms, belonging to several widely 
distinct genera, described as monocarpic has a terminal inflores- 
cence appearing once only. After the plant has flowered and 
ripened its fruit, it dies^. Some soboliferous palms, such as 
Metroxylon^ are also monocarpic. Other monocarpic genera are : 
Gorypha, RapMa, Garyota, Ancistrophyllum, Rlectocomia, Buyeis- 
sonia^ and possibly I am unable to record a single 

instance where a branched stem appears amongst monocarpic 
palms. The probable reason for this is owing to the fact that 
the life and vigour of these plants are so fully localized in the 
terminal hud, that when this is destroyed there is not sufficient 
energy left to push forth new buds. It would be useful to keep 
such palms under observation with the view of solving this 
problem. 

The genera in which branched palms have so far been observed 
are as follows 

^ Asa Gray (Struct. Bot. p. 33) suggests monotocous (bearing progeny 
once) and polytocous (beaiing many times) instead of De Candolle’s terms 
monocarpic and polycarpic. 
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Natural Order Palmjs. 


Tribe. 

Genus. 

Areceee 

Ehopalostylis. 

Dictjosperma. 

Oreodoxa. 

Leopoldinia. 

I^Tioenicecd 


Ooryj^hem 

jSTannorhops. 

JBorassece 

HvphfBne. 

Borassus. 

CocoinecB 

Cocos. 


Tribe AEECE^. 

Aeeca OatechiTj i. Betel-Hilt Palm. 

A very slender, tall palm, widely cultivated in the Eastern 
tropics. The occurrence of forked or branched specimens is evi- 
dently very rare. Dr. Andy reports the existence of a specimen 
with dichotomous division, existing prior to 1867, in the town of 
Trevandrum, Southern India An apparently similar specimen 
is quoted from the ‘ Times of India ’ (1888) by Mrs. W. E. Hart 
as occurring at Cayenne t* This was 100 feet high, and divided 
at a height of about 30 feet into two stems equal in height and 
diameter. A third specimen, 10 years old and about 20 feet high, 
was noticed by Mr. "W. E. Sinclair at Shriwardhan, Tanjore, in 
December 1889 J . “About three years ])reviously it was attacked 
by a disease called Bdnd §, which had killed many trees in the 
neighbourhood, when the top almost died away. This has now 
been replaced by 15 to 18 distinct tops growing in a flat close 
bundle in such a manner that one cannot count them accurately 
without climbing the tr^e. The whole tree has the appearance 
of a gigantic housemaid’s broom.” This account is of value as 
showing the appearance of a palm during the early stages of 
branching. Mr. Sinclair’s observation as regards branching 

* Trans. Linn. Soc. xxvi. p. 662. 

t Joum. Bombay Nat. Hist. Soc, iii. p. 252. 

t Ibid. iv. p. 317. 

% “ Band’' or “Bound.” Probably a local disease induced by unfavourable 
conditions of soil or climate. 
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immediately following injury to the terminal l}ud is supported by 
numerous instances recorded in other palms. 

Ehopaxosttlis sapid a., jET. Wendl. ^ Drude. ISTikau Palm. 

This, one of the most southerly known palms, is a native of 
New Zealand. It has a slender, straight stem with pinnate leaves. 
An interesting specimen with eleven branches is described and 
figured by Mr. Percy Smith, who found it growing at the base of 


Pig. 2. 



Branching specimen of Hikau Palm, BhopalosMis m'^ida. (Percy Smith). 

Tangihua Mount, 'Whangarei, New Zealand (fig. 2). At 5 feet 
from the ground it divided into eleven distinct branches, and after 
rising some 10 feet higher some of the latter divided again into 
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otlier brandies. The total height was 30 feet ; each branch was 
covered with a fine head of luxuriant leaves 

PxcTTOSPERMA ALBUM, M* Wendl. ^ JDrude. (Areca alba, 
Bory.) 

Martius (Hist. Hat. Palm. i. tab. Z. 2) figures five specimens 
of this palm with from two to seven branches. They are very 
similar in habit to those described in the last species. Dr. King, 
of the Eoyal Botanical (3-ardens, Calcutta, mentions the occur- 
rence of a forked specimen of this species in his collections in 
1886 1. 

Oeeodoxa EEG-iA, Eoyal Palm. 

Oreodoxa regia 0, oleracea as the cabbage- 

palms of Tropical America. The former is very ornamental, and 
is often used to form magnificent avenues, as in the Botanical 
Gardens of Eio de Janeiro. A singularly branched specimen 
with nine heads is mentioned by Eamon de la Sagra as occurring 
at Baracoa, Cuba J. The axis was single up to a certain height. It 
then appeared to spread horizontally to the right and left, and 
ultimately give rise to nine branches of a candelabral character, 
all apparently in the same plane. 

LEOBOLniHiA PULCHEA, Jara Palm. 

This handsome palm has stems 6 to 8 feet in height. They 


ng. 



Section of branched specimen of ZeopoMinia pulchra (Kew Museum), 
a. Main axis. I, Axillary branch. 


Trans. N. Z. Instit. x. (1878), p. 175. 

t Proc. Agri-Horfc. Soe. Ind. viii. p. xlviii, | Oomptes Bendus, Ixx. p. 550. 
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are either solitary or csespitose. They appear sometimes in dense 
clusters, arising from root-suckers . around tlie parent stem, or 
from underground shoots. A stem of this palm, brought hy 
Dr. Trail from near Manaos on the Eio JSTegro, Brazil (in the 
Kew Museum), is forked. This was probably caused by the 
growth of an axillary bud, as m Hyplimne tliehaica (fig. 3). 


Tribe PKGENICEiE. 

PHasNix BACTTLiPEEA, L. Date-Palm. 

The date-palm is a native of North Africa and South-western 
Asia, It thrives in the driest regions. This is one of the few 
species habitually throwing out shoots at the base also said to 
be branched. Martins (Hist, Nat. Palm. i. tab. Z. 2) figures a 
specimen of P. dactylifera with a short side-branch midway 
between the base and summit. The size and position of this 
branch are not, however, conclusive in favour of admitting the 
date-palm amongst those with recognized branches. The only 
other evidence is given by Brandis (‘ Porest Flora,’ p. 553), who 
states that “branching stems are occasionally found in the Punjab.” 
Brandis is so reliable an authority, that the statement has weight. 
On the other hand, the “ date-palm ” of the North-Western 
Provinces and the Punjab is FJioenisc sylvestris. Mr, Grote, F.L.S., 
exhibited before the Society (Proceedings, 1872-73, p. vi) a 
drawing of a hr^moloLtdi F. dactylifera^ but no particulars are 
given. 

Stew^art referring to the records of branching in palms in 
Northern India, states, “ I quite agree with Edgeworth that they 
merely result from seeds falling into and germinating in the axils 
of the petioles.” Brandis rightly regards this view “as im- 
probable.” The same point has been fully discussed and shown 
to he quite untenable hy Dr. Beaumont t. 

Phcekix stlyestbis, JRocoh. Khajoor or Wild Date. 

This forms extensive forests in some parts of India. It yields 
a sweet juice (toddy) which is largely made into sugar (jaggery). 
A deep notch is made into the trunk near the apex. The juice 

* * Punjab Plants,’ p. 224. 

t Cited in * Cardeners’ Chronicle,’ i. (1874), pp. 116-118, 
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flows for some time, and after a short rest a similar notch is cut 
on the other side. A wild date is fit to cut when six to ten years 
old, and yields toddy for twenty years. 

There are many instances of branching specimens amongst the 
wild date of India. A fine specimen was growing in the Eesideney 
Garden, Indore, in 1873, with a trunk 22 feet high to the first 
branch, and with twenty vertical closely packed branches. In 1888 
these branches were reduced to twelve. A figure w^as given in 
the ‘Journal Agri-Hort. Soc. India,’ iv. n. s. 1873, and a more 
recent one in the ‘ Journal Bombay ll^at. Hist. Soc.’ vol. iii. 
(1888) p. 250. Mr. J. Scott, in communicating a note on the 
above palm to the Agri-Hort. Society of India, mentioned that 
a large specimen of the wild date existed near Ooloobariah with 
seven well-developed heads. Another, but a smaller one, existed 
at Sookchur, near Barrackpore, with six lateral branches over- 
topped by the main crown. Both these were uprooted by the 
cyclone of 1864. Mr. Storey forwarded a photograph of a 
branched wild date growing in a jungle about thirty miles from 
Oodeypore This had a low stem branching at a few feet from 
the ground with seven branches, one being broken. Mr. Storey 
attributes the branching of palms in his neighbourhood bo the 
action of a palm-beetle, identified by Professor Westwood as 
Oryctes rhinoceros t. He adds, “ I have in my garden one tree 
which has been attacked, and it is now throwing out a side-shoot.” 
A third specimen, shown in a photograph also sent by Mr. Storey 
(now in the Kew Museum), is a striking tree with three branches. 
One of these appears to be a side-shoot which has emerged at a 
comparatively late period. A specimen shown in a photograph 
taken by Mr. C. B. Clarke, F.B.S., at Howgong, Assam (in the 
Xew Museum), has several branches arranged alternately along 
the stem. The first emerged at about 4 feet from the ground. 
In this, as in Nannorho^s RitcMeana (presently to be consi- 
dered), these branches appeared to be produced by flowering buds 
being replaced by branch-buds. 

NAifis^OEHors EiTCHiEA]srA, J3r. Wendl. ^ Brude. 

This is a fan-leaved palm, a native of the barren hills below 

* Gard. Cliron. ii, (1889), p. 275, %. 40. 

t O'i'yctes rhinoceros is commonly known as the Bhinoceros, Elephant, or 
Black Beetle. Another enemy of palm-trees is Bhynchoyhor^is ferruginous^ 
known as the Bed Beetle. Two species of other beetles (Galliandra) also iniure 
palms. 
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tlie tableland of Afghanistan and Eeloo- Fig. 4. 

chistan, and extending into Kashmir. It 
is generally stemless, the tufts of leaves 
arising from a creeping underground rhi- 
zome. A stem is, however, produced under 
favourable circumstances. Dr. Aitchison 
states ^ : — “At Alizai I succeeded in procu- 
ring for the Museum at Kew a branching 
specimen of JSF. Mitehieana. .... The pro- 
duction of branches in this palm is due, I 
believe, to the arrest of the large inflores- 
cence.” The specimen brought by Dr. 

Aitchison is about 10 feet high, and there 
are fifteen branches alternately arranged 
on the trunk (fig. 4). According to a 
further note by Dr. Aitchison f, this palm 
was “ frequently seen occurring in sheltered 
places as a branching tree of from 15 to 25 C, : 

feet in height.” 

EoBAsstrs BLABELLiFOBMis, L. Palmyra 
Palm. 

A large fan-leaved palm of the East 
Indies and Tropical Africa. It has a stout 
stem 60 to 100 feet high. Ir is a toddy- 
yielding palm, and large quantities of 
jaggery sugar are obtained from it. This % J • 3 
species is not infrequently found in a 
branched state. It is described (G-en. 

Plant, iii. p. 939), “ interdum apicem 
versus furcato v. pauci-ramoso.” It is a 
marked feature in the branching of the 
Palmyra palm that the number of branches 
is very numerous, often so high as forty 
and seldom below four. The stems are either 
forked as in Hyplmne^ or they sometimes 
emerge in a whorl almost at right angles 
to the main trunk. Both sorts are shown 
in Dr. Andy’s paper already cited 
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t Oard. Ohron. ser. III. ii. (1886), p. 652. 

J Trans. Linn. Soc, xxvi. p. 661, pi. ii. Museum), 
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The following instances of brandling in JBomssusJlalellifoy^inis 
are recorded : — 

Jaffna, Ceylon {W. I'erguson), ‘Palmyra Palm/ p. 40, with 
coloured plate, [6J*^ (fig. 5). Other branched specimens are 


Fig. 5. 



Branched Palmyra Palin, Ceylon 

(W. Ferguson). 

cited in this work as occurring “ on the island of Delft and on 
the smaller islands near Jaffna, and the writer saw one some 
months ago (1850) near Oodooville with six heads.” Amedahad, 
India {ForlesX ‘ Oriental Memoirs,’ ii. p. 201, [40]. Travaneore 
(Andy), Trans. Linn. Soc. xxvi. p. 661, pi. 

Madara, India (Shortt), Journ. Linn, Soc. (Bot.) xi. p. 14 (with 
woodcut), [9]. Other specimens cited in this note are as 
follows :~-Masulipatam [12] ; Paulghaut [6] ; Eamnad [4], “ below 
the divisions the stem is covered with numerous other shoots of 

* The figures in square brackets in this and following sections indicate the 
numbers of branches present in each instance. 
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different sizes.” Tanjore Proc. Linn. Soc. 1887-88, 

p. 3, [8]. India {BuTton\ ‘ An Indian Olio/ p. 79, cited in 
J onrn. Bombay l^afc. Hist. Soc. ill. p. 253, [7]. Brandis, ‘ Forest 
Flora/ p. 545, states, forked and branched stems are occasionally 
seen.” East Africa {JS. H., Johiston), ‘ Kilima-njaro Expedition,’ 
p, 349, fig. 65, [3]. 

Cocos injciFEEA, L, Cocoannt Palm. 

The cocoannt is possibly the most widely distributed of any 
, palm. It is found under cultivation in the tropics of both worlds. 
It is therefore under close observation, and the oecniTence of 


Fig. r>. 



branched specimens is readily noticed. In spite of this, however, 
Sir John Eark in twenty years saw only one specimen of a branched 
cocoannt palm in East Africa, although during that time he had 
observed several hundred thousands in a normal state. In nine 
. out of thirteen cases here recorded the stem is once-forked only. 
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In the others a regular dichotomous branching may be traced. 
The highest number of branches recorded is seven. At Calcutta 
a branched cocoanut, since blown down, was held in great vene- 
ration and offerings of flowers, fruit, and rice were scattered 
around its roots by the Hindoos. In Eiji a forked stem of a 


Kg. 7. 


< 55 ^ 



longitudinal section through stem of branched Cocoanut Palm, Cocos nu- 

omm (Eew Museum;, a. Position of destroyed terminal bud. 
Oi 0. Axillarj branches. 

cocoanut palm (now in the Kew Museum) was called “Mm 
mhanja by the natives, who attached superstitious ideas to 
the occurrence.” The following instances of branched cocoanut 
palms have been noticed 

Seychelles (North Gallery, No. 491), [6]; Dornock Pen, 
Jamaica (Heaven), drawing, [o]: Proc. Bot. Soc. Edin. vi. p. 75 
i^ee g. 6), Chapelton, Jamaica (^chardsmidt)^ drawinir • 
Eyypecimen Kew Mus.ii., [2] (see fig. 7); Singapore (L'L); 
gotograph, Hew Mus. ii., [2]; Zanzibar (ATfr^-), photograph, 
ew Mus. n., [2] ; Travancore (^ndy), Trans. Linn. Soc. sxvi. 

rui E ■■ (Haldane), drawing, 

L-J , Jluripan, Java (Otto Aarafee), ‘ Um die Erde,’ n 288 121- 

^‘^“WNat. Hist. So’cSfr 
p. 250, [7]; Calcutta (Scott), Gard. Chron.i. (1874) pp. 116-118, 
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[5] ; Conegliiir (Scott), ibid. [2] ; G-rote in Proceedings Linn. Soc» 
1872-73, p. vi, ‘‘Drawing of branched cocoannt palm/’ 

In the Arecese the branches vary in number from twm to 
eighteen. "Where the stem is simply forked, the branches have 
arisen as will be shown presently in Cocos nucifera. The 
branches often are erect, numerous, and closely packed. The 
destruction of the terminal bud is particularly observed in one 
instance, Areca Catechu ; and the result is a mass of adventitious 
buds crowded near the apex. In Oreodoxa regia the candelabral 
appearance of the branches in the specimen found at Baracoa, 
Cuba, is very remarkable, as it exhibits an extreme development 
of morbid growth. In most of the other specimens the branches 
are healthy and well grown ; and in the ISTew-Zealand Bkopdlo- 
stglis^ especially, there is now, at least, no trace of either disease 
or injury. The occurrence of branched specimens in the genus 
Leopoldinia is apparently new. 

Amongst the Phcenicese the date-palm, JChcenix daetylifera, is 
recorded in a branched state only with a small side-branch on the 
main stem. The only accessible figure is that given by Martius, 
and this exhibits a side-branch midway between the base and 
summit. Numerous shoots are, however, thrown out in this 
species near the base% Similar shoots in a specimen at Bombay 
are thrown out at 3 feet from the base. It is possible a shoot 
similar to that shown by Martius (when the terminal head of 
leaves is intact) may be only an extreme instance of the occur- 
rence of basal shoots ; or it may have been produced when the 
terminal bud was temporarily checked but not destroyed. There 
is, however, a third alternative, viz. that it is an instance of 
the displacement of a flowering-shoot by a branch-shoot. The 
material for arriving at a satisfactory conclusion in regard to this 
species is incomplete. 

The numerous instances recorded of branching in Fhcenix sgh 
vesiris, Bwp-poTted by good drawings and photographs, offer a 
much better field for investigation. There are two very clearly 
traced causes for branching in this palm. The more general 
cause is probably injury to the terminal bud during the process 
of tapping for toddy. In a large number of cases the branched 
specimens show marks of having been tapped. It is possible 
that where this is severe, it has led to the destriiction of the 
tree ; in others with a greater vitality it has only caused the loss 
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of tlie crown with the subsequent growth of axillary or adven- 
titious buds. In some instances branched specimens have been 
produced (as in the instance recorded by Mr. Storey at Oodey- 
pore) by the attack of insects. The branches are often numerous 
(three to twenty-two) and erect. The occurrence of six lateral 
branches overtopped by the main stem ” (briefly recorded but not 
figured by Scott) at Sookchur may have been produced, (1) by 
the displacement of flowering buds by branched buds (cf. Nanno- 
rhops ) ; or (2) the development of adventitious buds when the 
terminal bud had been temporarily checked but not destroyed. 
The first of these alternatives is probably the true interpretation 
of the occurrence in the wild date of Assam photographed by 
Mr. C. B. Clarke. 

Amongst the QorypTiem (which include both monocarpic and 
polycarpic palms), Nannorhops is apparently the only genus in 
which branched specimens appear. On exposed hills Nannorhopg 
Bitcliieana is stunted and stemless ; in valleys in good soil it 
produces stems 5 to 7 feet in height or more. The branching 
in the frequent specimens observed by Dr. Aitchison in the 
Kurrum Valley * (if identical with the specimen in the Kew 
Museum) is very interesting. Here the branches are arranged 
alternately along the stein from base to summit, occupying the 
usual position of the flowering-shoots. Dr. AitchisoAs expla- 
nation that these branches are due to a replacement of flowering- 
buds by branch-buds is probably correct. As these branches 

appear only on specimens in sheltered places with good soil 

circumstances usually regarded as favourable to the production 
of leafy and branch-shoots instead of flowering-shoots — this view 
is confirmed. This is a well-established instance w^here a palm 
branches regularly without injury to the terminal bud. In this 
it agrees with what is recorded with regard to branching in 
some specimens of 

In the Borassecd are included two or more species of Hyphcene 
with habitually branched stems. In Borassus flalelliforonis 
branched stems are frequently produced. The branching in 
Borassiis is caused in some cases by injury to the termiral bud 
by tapping for toddy; in a few it may be due to insect injury. 
It is, however, in some cases so regular and free from morbid 
growth, that it is exactly comparable to wliat takes place in the 

Journ. liinn. Soc. (Bot.) xix. p. 141 ; Gard. Ohron. ser. Ill, ii. (1886), 
p. 652. 
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branching oi DT'accena JDraco^, Niunerous axillary buds hare 
arisen in a whorl at the apex of the stem, and when prolonged 
into branches they form a dense mass radiating in all directions. 
On the other hand (as shown in I’ergiison’s coloured plate, re- 
produced in fig. 5), there are some specimens exhibiting the 
extreme condition of morbid growth seen in Oredom regia at 
Cuba, with a candelabral branching system in one plane. 

In Cocoinece the only branched specimens so far recorded belong 
to the single species Cocos nueif era. In the other genera of this 
tribe, for instance JElms, are included palms occupying the area 
of nearly half a continent, and yet not a single instance of 
branching appears to be recorded amongst them. The charac- 
teristic feature in branched cocoanut palms is the simple fork, 
L e. a single pair of branches surmounting the original stem. 
The cause of this simple forking may arise as shown m Ilyghcene^ 
or be consequent upon injury to the terminal bud. In the latter 
case the terminal bud is destroyed by insects or by some mecha- 
nical injury. Two axillary buds inserted immediately below (one 
on either side) would grow out into branches. This is com- 
parable to what takes place in the common lilac, where the ter- 
minal bud is aborted and the two uppermost axillary buds take 
its place. The forked appearance common in Cocos micifera may 
therefore have its origin in a cause entirely different from that 
seen in B^yjphmne. An instance of the displacement of flowering- 
buds by branch-buds in Cocos nucifera has not yet been traced. 
The leafy proliferation of the spadix of this palm, in Southern 
India, noticed by Dr. Andy is, however, of interest. 

"From a consideration of the foregoing it may he gathered 
{a) Branching is habitual in certain species of Kyphcene*, it is 
occasional in certain other species oi JBdyplimoie^ and (arising from 
various causes) it is occasional also in certain palms belonging 
to the genera Areca, Bliopalosfylis, Dictyosperma^ Oreodom^ 
Leopoldinia, JBhcBmoo, Nannorliops, Borassus, and Cocos, (h) In 
numerous eases branching in palms is the result of injury to, or 
destruction of, the terminal hud causing the development of 
axillary or adventitious buds below the apex. These buds, when 
lengthened -out, produce branches, (c) In some cases branching 
in palms, as in Nannorliops Mitcliieana and JPho&nia; sylvest^ds^ is 
caused by the replacement of flowering-buds by branch-buds. In 

* Draemna Draco in Supp. Gard., Chron., Oct. 20, 1888, and Borassiis flabelli- 
formis in Trans. Linn. Soc. xxvi. p. 661, pi. li. fig. 1, may be thus compared. 

MOT. JOtJEK. — BOTAKT, VOL. XXIX. 55 
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such cases the branches are usually short, and are arranged alter- 
nately along the stem. The terminal bud is apparently neither 
injured nor destroyed, {d) Palms that are usually soboliferous 
(producing suckers at the base) are rarely branched at or near 
the apex. And, lastly, (e) no instance appears to be so 
recorded of a monocarpic palm with a branched stem. 

{Note added.-^lxi a '' Narrative of an Expedition across Mel- 
ville Island, north of Port Darwin, Australia” (Trans. Eoy. Soc. 
South Australia, vol. xv. p. 117), Mr. Maurice Iloltze writes 
'‘A botanical novelty which I would have liked very much to 
have taken with me was found in the shape of a Livistofiia Immilis 
with four distinct branches.” This record is interesting as adding 
another genus to those already mentioned in wEich branched 
palms have been observed. This is apparently the only instance 
recorded of a branched palm in Australia. — D. M.] 


Observations on a Botanical Collection made by Mr. A. E. Pratt 
in Western China, with Descrij)tions of some new Chinese 
Plants from various Collections. By W. Bottiko Hemsley, 
E.E.S., A.L.S. 

[Eead 21st April, 1892.] 

(Plates XXIX.-XXXIII.) 

"Whek the publication of an enumeration of all the plants known 
from China was commenced in this Society’s Journal (vol. xxiii.) 
in 1886, we knew almost nothing (in this country, at least) of 
the botany of the Central and Western Provinces. It is true 
that Mr. Eranchet had already published the first part of his 
‘ Plantm Davidianse ’ ; but that contained a comparatively small 
number of novelties and among them no new’’ genera. Since 
then, owing to the stimulus given by the publication of the 
Enumeration,” very large collections bave been made by 
Dr. A. Henry and others, cbiefiy in the provinces of Hupeh and 
Szechuen, and transmitted to Kew. The Eeverend E. Eaber 
ascended Mount Omei, an isolated elevation on the Min river, 
upwards of 11,000 feet high, and botanized it, the result being 
a large number of novelties, including about fifteen ferns. 
Several other gentlemen, chiefly missionaries and members of 
the consular service, have sent smaller collections of dried 
plants to Kew. But it is not my intention to enter into 
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particulars respecting these collections, thougli it seemed 
desirable to allude to them, because I shall have occasion to 
mention them in some comparisons with Mr. Pratt’s collection. 

In 1889 and 1890 Mr. Pratt travelled in Western China close 
on the borders of Eastern Tibet, mainly for the purpose of 
collecting Zoological specimens. Eortunateij, however, he was 
induced by Dr. Henry to engage a native (whom Dr. Henry 
had trained to dry plants) to assist him in making a botanical 
collection. 

It is of this collection I would say a few words, as a sort of 
preface to the descriptions of the novelties. The collection was 
made chiefly in the neighbourhood of Tachienlu, at elevations of 
9000 to 13,500 feet. Tachienlu is a town near the frontier, 
situated in about 30° lat. and 102° 15^ E. long., at an eleva- 
tion of 8350 feet. Eull particulars of this region are given in 
Mr. Colborne Baber’s interesting narrative of his • exploration of 
the region, in the first volume of the Supplemental Papers of 
the Eoyal Geographical Society, and in Mr. Pratt’s account of 
his own journeys in the thirteenth volume of the Proceedings 
of the same Society. 

I have not yet finished working out Mr. Pratt’s collection, 
but I estimate that it contains at least 500 species, mostly 
represented by numerous admirably selected specimens, as 
may be judged from the small selection I am able, through the 
kindness of the Director of Kew, to exhibit here this evening. 
The flora of the mountains of Western China abounds in showy 
herbaceous plants, equalling, if not surpassing, the richest districts 
of the Himalayan region, of which indeed it is a continuation. 
As in the Eastern Himalayas, every valley has its peculiar 
species. Boughly speaking, I should say that the collection 
contains about 150 new species, of which, however, at least a 
third were also collected by Prince Henry of Orleans, who 
arrived with Mr. Bonvalot at Tachienlu during Mr. Pratt’s stay 
there. These were published last year by Professor Bureau and 
Mr. Erancbet in the ‘ Journal de Botanique ’ ; and through the 
kindness of these gentlemen and the personal assistance of the 
latter, I have been able to compare the novelties of the two 
collections. This was a great advantage, because the Prince 
collected no duplicates. With all this wealth of new species 
there is not a single new genus, whereas Dr. Henry and 
Mr. Eaber between them discovered about twenty-five new 
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genera, but they collected at lower elevations. It is a note- 
worthy fact, that above certain elevations and beyond certain 
latitudes, varying in different parts of the zone, the generic 
composition of the northern flora is very uniform throughout. 
In other words, the peculiar genera of the several regions are 
found at lower elevations and in low^er latitudes ; and at great 
elevations, even in low latitudes, local genera are almost unknown. 
Among the genera represented by several or many species are : — 
Clematis, Anemone, Gardamine, Gorydalis, Hypericum, Bubus, 
Fotentilla, Bosa, Saxifraga, Biles, Sedum, Lonicera, Senecio, 
Saussurea, Brimula, Lysimachia, Bhododendron, Genfiana, Bedi- 
eularis, Gy])ripedmm* 

In addition to new species of essentially Himalayan genera 
there are many Himalayan species, as: — Clematis montana. 
Anemone rimilaris, Galtha sca,posa, Becaisnea insignis, Gorydalis 
ophiocarpa, Stachyurics liimalaicus, Hedysaruon sikkimense, Mad- 
denior himalaica, Cyananthus incanus, Cypripedium tibeticum, 
Baris polyphylla, and Aletris nepalensis. 

Hot a few Japanese species extend to the Western provinces 
of China. Pamiliar examples are : — Anemone japonica, JEuptelea 
polyandra, Coryhpsis spicata, Brimula japonica, Hahenaria 
japonica, and Bmilacina japonica. Among the ground orchids 
three are Horth-American, namely : — Cypripedium arietinum, 
C, spectahile, and JEpipactis gigantea. 

It is remarkable that out of about twenty ground orchids only 
two are local, and most of the others have a wide range, four 
being British. They include six species of Cypripedium, 

nevertheless, as already observed, the proportion of local 
species in the collection as a whole is large. Associated with 
them are the following British plants : — Oaltlia palnstris, Actcea 
spicata, Malva sylvestris, Hypericum perforatum, Oxalis Aceto- 
sella, Geranium Bohertianum, Lotus corniculatus, Latliyriis 
pratensis, Botentilla fruticosa, Agrhnonia JEupatoria, Byrus 
Aucuparia, JEpilohium angustifolium, Circcea alpina, CepJialan- 
thera ensifolia, Gymnadenia conopsea, and Hahenaria cldorantba. 

This does not exhanst the number of British plants in the col- 
lection, the list being given merely as a sample. Very few ferns 
were collected, but there is one new Adiantum among them. 

With regard to the novelties I need say no more; but some 
idea of the richness of the flora of Central and Western China 
' may be gathered from the followiog figures. Taking half-a-dozen 
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herbaceous genera I find that the known Chinese species of 
I^edicularis number about 100, Gentiana is represented by 
65 species, Senecio, Sanssurea, and Frimula each by 50, and 
Lysimachia by 40. Taking in the same manner half-a-dozen 
woody genera, Rhododendron has 70 species, Ritbim 50, Lonicera 
40, Viburnum and Yitis 30 each, and JEuonymus 20. 

I may add that a very large proportion of these species have 
been collected in the provinces of Hupeh, Szechuen, and Tun- 
nan, and further that only certain districts of these provinces 
have been fully explored. 

Many other interesting facts have come to light in this con- 
nection, but I must reserve them for a more detailed examination 
>of the flora. 

I am indebted to Mr. Eolfe for the descriptions of the Orchids, 
to Mr. IN’. E. Brown for those of the Aroids, and to Mr. J. G. 
Baker for that of the Adiantura. 

Desceiptions oe New Species. 

Trollius ranuiiculoides, JEeonsl. 

Species facie Ranunculi huTbosi, sed scapis semper unifloris. 

Rerba perennis, scaposa, undique glabra, 6-9 poll, alta, scapis 
nudis unifloris. Folia petiolata, orbicularia, vix 1 poll, diametro, 
palmatim 3-5-lobata, lobis trifidis simul acute dentieulatis, 
petiolo circiter bipollicari. Flores 1-1 1 poll, diametro, erecti, 
fiavi ; sepala ssepius 5, lata, orbiculari-spatulata, venosa; petala 
.s^pius 10, clavata, apice majus incrassata, aurantiaca, staminibus 
breviora; stamina numerosissima; ovaria circiter 12, et circiter 
12-ovulata. maturi non visi, 

Fratt^ 560 

DelpMnium (§ Delphinastrxiin) pachy centrum, Remsl, 

Ex affinitate D. dasyanthi, sed robustius racemis densioribus 
ealcari longiore obtuse fere cylindrico sepalis obtusis. 

Rerba perennis, erecta, fere undique puberula, caulibus sim- 
plicibus crassis circiter pedalibus. Folia radicalia non visa, 
caulina conferta, omnia distincte graciliterque petiolata, crassius- 
cula, circumscriptione eordato-rotundata, Ig-B poll, diametro, 
sa^pins palmatim 5-partita, segmentis subtrifldis simul irregulariter 

* As all of Mr. Pratt’s plants have the same general label, namely, Western 
Szechuen and Tibetan Frontier : chiefly near Tachienlii at 9000 to 13,500 feety 
it is unnecessary to cite any more than the number. 
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pluri-lobulatis, lobulis parxis oblongis obtHsiusculis ; petioliis 1- 
2-pollicaa?is. Flores 12-14 lineas longi, csBrulei, petalis apice 
albis, sericeo-piibescentes, dense breviterque raceixsoai, fere 
borizontales, pedicellis quam flores demum longioribus, bracteis 
bracteolisque angustissimis ; sepalum posticnm longe crasseque 
calcaratnm, caleari leviter curvato, limbo obliquo brevissimo ; 
sepala reliqua paullo longiora, anguste oblonga ; petala 4, sepala 
^qnantia, fere glabra, 2 anteriora latiora, graciliter ungniculata,. 
parce pilosiila ; stamina glabra, iilainentis dilatatis arete conni- 
ventibus j ovaria 3, dense pubescentia. Follkuli maturi non xisi. 

Fratt, 462. 

Tbis species is near D, dasyanthimi^ Kar. et Kir., differing in 
robust babit, cutting of tbe leaves, and floral cbaracters. 

Berberis (§ Euberberis) polyantba,\a?mZ. 

Species ex affinitate B, integrifolicB sed foliis plus minusve 
aculeato-denticulatis floribus fasciculatim racemoso-paniculatis. 

Frutex ramis elongatis graciliusculis paucisponsis, Folim 
crassa, coriacea, persistentia ? dense fasciculata, breviter petiolata 
vel subsessilia, obovato-spatbulata, 9-18 lineas longa, apice 
rotundata, deorsum attenuata, margine pauci-aculeolata, supra 
nitida, subtus pallidiora, venis prominenter reticnlatis. Faniculm 
densse, 2-4 poll, longse. Flores flavi, inter minores, breviter pedi- 
cellati. BaccaignotSi, 

Fratt, 80, 206, 704. 

Corydalis cbeilantbifolia, 

0. aduncm similis sed scaposa foliis majus dissectis floris 
caleari sursum curvato. 

JBCerla perennis, glabra, radice fibrosa. Folia erecta, longe 
petiolata, membranacea, circumscriptione lanceolata, 4-10 poll, 
longa, bipinnatisecta, segmentis ultimis usque ad 13 parvis 2-4 
lineas longis saepius 3-5-dentatis interdum integris. Scapi 
erecti, folia sequantes vel superantes, pauciflori, laxiflori, bracteis 
linearibus acutis integris pedicellos sequantibus. Flores paiwi, 
6-8 lineas longi, angusti, caleari lamina dimidio breviore; sepala 
e basi lata acuminata, obscure denticulata j petala exteriora vix 
cucullata, interiora longe unguiculata; antherse supra stigma 
cobserentes. Capsula ^l(mgdA>s^, moniliformis, circiter pollicaris 
sed matura non visa, 

Hupeb; South Patung, Br. A, Renry, 3723, 5399. 
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Cardamine stenoloba, 

Pergraeilis, caulibus flexuosis foliis dimorpliis caulinis snperiori- 
bus distanter alte pinnatisectis segmentis aiigustissimis. 

Merha annua? erecta, eirciter semipedalis, undique glabra, 
caulibus ssepius sinaplicibus. Folia radiealia (pauca tantum /visa) 
pinnata, 5~7-foliolata, gracillime petiolata ; foliola orbicularia, 
yix 2 lineas diametro, breviter petiolulata ; folia caulina 5-7- 
lobata, 1~1| poll, longa, superiorum segmentis rhacbidisque fere 
subulatis, inferiorum segmentis paullo latioribus. Flores pauci, 
laxe racemosi, eirciter 3 lineas diametro ; sepala ovalia, albo- 
marginata, guam petala triple breviora; petala late spatlmlata. 
Siliqua matura non visa sed ut videtur gracillima, demum patens 
vel reflexa. 

Szeebuen : without locality, Br, A. Henry ^ 8724 ; Fratt^ 852. 

Braya sinensis, JBLemsl. (Plate XXIX.) 

Aeaulis, radice simplici crassa fusiformi, foliis integris pauci- 
dentatis vel pinnatifidis, pedunculis folia sequantibus vel exce- 
dentibus. 

JBCerha biennis? 2-3 poll, alta, omnino glabra. Folia rosulata, 
nurnerosissima, angusta vel angustissima. Fedunculi nudi, 
unidori. Flores 6-8 lineas diametro ; sepala basi sequalia, ovalia, 
obtusissima, quam petala dimidio breviora, margine membranacea 
alba; petala spatulata, venosa; filamenta dilatata, glabra; 
ovarium 1-loculare, eirciter 12-ovulatum, stylo crasso brevi. 

746, 858. 

Mr. A. Pranebet, to whom I showed this plant, was disposed 
to regard it as a luxuriant state of P. unijiora, Hook. f. & 
Thoms., but on comparing it with the type of that species I find 
there are considerable dilferenees, though they are certainly 
closely allied. P. unijlora has not only much smaller almost 
linear leaves and still shorter scapes, but it is a densely csespitose 
plant, whilst B. sinensis invariably unbranched. 

Hypericum Prattii, 

Species P. cMnemi valde affinis a quo differt foliis ovato- 
cordatis sessilibus amplexicaulibus, floribus inirioribus laxe 
dichotomo-cymosis. 

Szechuen: Min river, F, Faler, 424; without locality, 
Br. A, Henry ^ 8808 ; chiefly near Tachienln, Mr. A. F. Fratt, 
38L 
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Cladrastis sinensis, Hemst 

Foliolis 11-13 oblongo-lanceolatis, petiolo basi incrassato, 
floribus laxe paniculatis, paniculis multiraiiiosia. 

Frutew scandens ? ramis floriferis elongatis ilexnosis gracilios- 
ciilis glabrescentibus. Folia imparipinnata, circiter pedalia, 
distincte petiolata, petiolo basi incrassato cavo gemmam incln- 
dente; foliola alterna, breviter petiolulata, papyracea, oblorigo- 
lanceolata, poll longa, obtusayel snbacnta, basi rotnndata, 

supra glabra, subtus pallidiora, prsecipiie secns costam parce 
ferrugineo-puberula. Flores albi, circiter semipollicares, pedi- 
cellos graciles sequantes, paniculis folia tpquantibus vel longiori- 
bus; calyx ferrugiaeo-pubescens, latus, subjpqualiter 5-lobatus, 
lobis brevissimis ; petala longe unguiculata, oblonga, siibaequalia, 
vexillo paullo latiore semper (?) erecto ; stamina ima basi 
coalita; ovarium sessile, parce pilosulum. Legimen maturiim 
non visum, planum, rostratum. 

Fratt^ 129 . 

ITeillia affinis, 

Species FT. gracili arete affinis et forsan ejus varietas sed 
pi uripedalis (saltern 2-3-pedalis) stipulis integris, calycis lobis 
longioribus, petalis majoribus crispulatis. 

Szeebuen, Dr. A, JEenrg^ 8988 ; Mr. A. F. Fratf, 347. 

Tlie foliage of Neillia gracUis, N. sinensis^ ruhiflora, and 
tlie present species is so very similar that no specific ebaracter 
can be drawn from it, and it is probable that with a more 
complete series of specimens connecting links will be found. 

Keillia longiracemosa, 

JSf. rubiJlorcG affinis foliis s?epius minoribus nec trilobatis, 
racemis sim pi icib us elongatis (usque 6 poll longis) ebracteatis? 
vel si bracteis adsunt citissimo deciduis, calyee tube fere cyiin- 
drico. ' ■ ■. 

Fratt, 730. 

This is another instance of very close affinity, but the Chinese 
plant can hardly be referred to the Indian Ff. ruliflora, Don, 
unless the combination be carried further. 

Eubus allophyllus, Hemst 

arctico similis sed foliis simplicibus trilobatis vel trifolio- 
latis floribus nnnoribus calyce dense aculeolato vel setoso. 

Ilerla perennis, caulibus debilibus puberulis 2-3-foliatis 
circiter semipedalibus. ' Folia longe graciiiterque petiolata, 
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teuuia, papyracea, rotundato-cordata, plus miniisve distinete 
trilobata (lobis rotundatis) vel perfecte trifoliolata (foiiolis 
rotimdatis breviter petiolulatis), li—2 poll, diametro, crebre 
acuteque denticulata, utriuque prsecipue supra parcissime stri- 
gillosa, Yeiiis primariis paucis sursum ramosis in deiiticulis 
abeuiitibus; petiolus 2-3 poll, longus; stipul^e membranace^, 
ovato-oblongae, integr86,vel interdum acute trideutatse, 3-4 liueas 
longaft. solitarii, pseud oterminalesj 8-9 iineas diametro, 

graciliter pedicellati, pedicellis saepius setulosis ; calycis setosi 
lobi laueeolati, acuti, recurvi, intus albido-tomentosi ; petala 
perfecta non visa, ut videtur august a, calycis lobos vix excedentia ; 
stamina numerosissima, jQlamentis glabris deorsum dilatatis; 
carpella pauca, glabra. Fructus ignotus. 

Szecliuen: Mount Oiiiei, 3500 to 8000 feet, Bev. F. Faber, 
521,560. 

Eubus Cockburnianus, HemsL 

B. Idceo affinis caulibus pruinosis, foiiolis angustioribus, floribus 
rubris longe angusteque corymboso-paniculatis. 

Caules pluripedales, aculeis brevissimis rectis paucissimis 
exceptis Isevissimi, recti, teretes, solidi. Folia pinnata, breviter 
petiolata, usque ad 9 poll, longa, rhacbide gracili nuda vel inter- 
iiodiis 1-2-aculeatis ; foliola ssepissime 7 (foliorum supremorum 
3), terminal! excepto subsessiiia, papyracea, lanceolata vel ovato- 
lanceolata, 2-5 poll, longa, acute acuminata, basi rotundata 
(terminali ssepius cordato-trilobato, lobis lateralibus parvis), 
argute serrulata, supra glabra, subtus incana. Faniculce termi- 
nates, ad 8 poll. Iongs 0 (etiam adsunt corymbi parvi peduncu- 
lati in axillis foliorum superiorum), perglabrm, pedicellis graei- 
libus circiter semipollicaribus, florum superiorum fasciculatis. 
Flores 7-8 Iineas diametro ; calyx subcoriaceus, extus glaber, 
intus dense breviterque albo-tomentosus , lobis e basi lata ovata 
subulato-acuminatis petala excedentibus ; petala suborbieularia, 
brevissime unguiculata, intus parce liirsutula, circiter 2 Iineas 
longa, margine crispulata; discus latus, glaber; carpella juvenilia 
tantum visa, niiinerosissima, birsuta. Fructus ignotus. 

Fratt, 97. 

Eubus piuuatisepalus, Semsl, 

B. alcemfolio proximus, a quo differt foliorum lobis rotimdatis 
calycis lobis eloiigatis alto pinnatisectis. 

Bami teretes, graciliusculi, minute setoso-acnleati, simul albido- 
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tomentosi. MUa simplicia, petiolata, papyracea, cordatG-orbicii- 
laria, 3-4! poll, diametro, breviter 5-lobata, mimite creberrirneqne 
dentieulata, supra glabrescentia, rugulosa, subtus incana, venis 
primariis paucisetosis ; petiolus teres, 1-2 poll, longus ; stipulse 
flabellato-pectinatse, circiter 9 lineas longas. pauci in 

axillis foliorum fasciculati, brevissime pedicellati, circiter sesqui- 
poll. diametro, bracteis stipuiis similibus arete suffulti; calyx 
intus extusqiie tomentosus, extus siinul pilis paucis longis albis 
capitato-glandulosis instructus, lobis quam petala saltern duplo 
lougioribus plus minusve pinnatisectis (segmentis aiigastissimis) 
vel eorum 1 vel 2 interdum integris j petala obovato-rotiindata, 
breviter uuguiculata, circiter 3 lineas longa, ima basi tantuin 
puberula, venosa; carpellanumerosissima, parce pilosula. Fruc-' 
tus non visus. 

Szeebuen : Mount Omei, 9000 to 10,000 feet, Rev. F, Fader, 
505. 

TMs belongs to the polymorphous group of which the variable 
B. moluccanus, L., is the type. 

Ruhus spinipes, Remsh 

Nanus, dense aculeatus, cauiibus simplicibus unifloris (an 
semper?) foliis trifoliolatis longissime petiolatis. 

FLerba perennis, erecta, 6-15 poll, alta, prsoter llores ubique 
glabra, cauiibus petiolis foliis (subtus secus costam et venas 
primarias) calycibusque aculeis rectis 1-3 lineas longis pras- 
acutis deorsum paullo dilatatis dense armatis. Folia cum petiolo 
usque 10 poll, longa (inferiora vix tripollicaria), pinnatim tri- 
foliolata, foiiolis lateralibus multo minoribus a terminal! longe 
disjunctis ; stipulae breviter adnatse, angustse, integrse vel pauci- 
dentatse, 6-9 lineas longaB ; foliola tenuia, papyracea, terminale 
ovatum, ovato-oblongum vel oblongum, l-di poll, longum, acutum, 
serrulatum, siinul interdum obscure lobulatum, basi rotundatum 
vel subtruncatum, lateralia subsessilia, oblonga, elliptica vel 
foHorum inferiorum orbieularia. FIob terminalis, 9-12 lineas 
diametro, pedicello circiter semipollicari ; calyx dense aculeatus, 
tomentosus, intus dense albo-tomentosus, lobis latis ovatis 
abrupte subulato-acuminatis petala sequantibus vel superantibus j 
petala ovali-orbicularia, brevissime unguiculata, utrinque hirsuta j 
carpella numerosissima, juvenilia hirsuta. Fructus deest. 

Szechuen : Dr, A, Henry, 8969. 

A very distinct species, similar in foliage to the Indian B,si7c- 


MB,. W. B. HEMSLEX ON KEW CHINESE PLAOTS. 307 

Hook. f. It is also near i2. coanihocar^m^ Fran diet, 
which is described as having pilose branches and pubescent 
leaves and long-clawed petals. 

Eosa Prattii, (Plate XXX.) 

Species pulchra ad gregem E. macro^hyllcd pertinens, foliolis 
lineari-lanceolatis maximis vix pollicaribus, fioribus minoribus, 
caljcis lobis reflexis. 

Bami glabri, rubescentes, inermes vel acnleis panels mediO’- 
cribns rectis instruct!, ramulis lateralibus floriferis brevibns graci* 
libus dense foliatis. Bolia brevissime petiolata, 2-3 poll, longa, 
rhachide gracillima parce puberula inerma vel interdnm acnleis 
panels minimis instructa; foliola 11-15, snbsessiles, crassiuscnla, 
apicnlata, obsenrissime denticnlata, ntrinqne seens costam pins 
minnsve pnbernla, supra glabrescentia, stipnlis integris acutis. 
Flores circiter 1 poll, diametro, corymbosi, 3-7 aggregati, rarins 
solitarii, pedicellis gracilibns circiter 9 lineas longis glandnloso- 
setosis ; calycis tubus anguste urceolatns, dense glandnloso- 
setosus, lobis e basi lata abrupte candato-acuminatis intus 
extusque tomentosis intus albidis interdnm apice dilatatis; petala 
rotundata,emargmata ; sty 11 5, brevissime exserti, hirsuti, carpellis 
dorso apieeque densissime setosis. Fruefus ignotus* 

Fratf, 116. 

A very distinct Eose, easily distinguished by its numerous, 
small, closely arranged, narrow, obscurely toothed leaflets. 

Pleurospermum Franchetmnum, Remsl. (Hook. Ic. PI. 
t. 2244, ined.) 

P. Davidii affine sed differt f oliorum segmentis angustioribus 
bracteis bracteolisque minus dissectis insigniter albo-marginatis. 

Ferenne vel bienne, ereetum, robustum, l|-2 ped. altum, un- 
dique glaberrimum, caulibus simplicibus cavis circiter J poll, 
diametro. Folia radicalia non visa, caulina tenuia, fere membra- 
nacea, longe petiolata, subtriternatim pinnatisecta, segmentis 
ultimis linearibus subacutis, maxima 6 poll, longa, petiolo angusto 
deorsum leviter dilatato ; folia superiora sessilia, bracteiformia, 
paucilobata, umbelias laterales subtendentia. Umbellm compositse, 
pluri-vel multiradiatse, unica sessilis, terminalis, floribus omnibus 
femineis, cum pluribus (circiter W) lateralibus confertis longe 
pedunculatis floribus ssepissime omnibus masculinis ; bractese 


808 


>*EW CHINESE .'PLANTS. 

s^pius breviter trifidse, iimbellse teraiinali piajores sed qiiani 
radii fere dimidio breviores, iimbeliaram lateraliiim bractecB radioes 
graeiles gequantes vel superantes ; bracteolae iiitegrae, spatlmlat^e, 
pedicellos brevissimos superaotes, 3-5 liiieas loiiga?. Fmctiis 
(maturus igiiotus) glaber, stylis longis divergeiitibus eoroiiatus. 

Fratt, 552. 

This is a very distinct and showy species, and the evident 
separation of the sexes is interesting. The terminal umbel is 
sessile and female, and it is siirrouiided and overtopped by 
numerous smaller, compound, lateral umbels bearing only male 
flowers, or possibly occasionally a fuiictioiiallj female flower in 
the centre, "Whether this condition he constant is uncertam ; 
but froin a cursory examination of other species of the genus, 
it would appear that the flowers are cominoiily fLioctionally uni- 
sexual. 

Saussurea alatipes, .HhmL, n. sp, 

Ereeta, foliis amplis sublyratis ovatis. basi fere trmicatis, 
petiolo longo dentato vel pinnatifido-alato, eapitulis laxe eorytn- 
bosis, involiieri bracteis multiseriatis, aeheniis glabris. 

Ferennis vel biennis, l-2~pedalis, caule striato puberulo infra 
medium simpliei et folioso, supra medium laxe corymboso-ramu- 
loso et fere nudo, interdum fere simpliei ter corymboso. Folia 
papyracea, longe petiolata vel pseudopetiolata, cum petiolo 4-8 
poll, longa, supreina minora, maxima 3i poll, lata, obscure vel 
grosse calloso’dentata, acute acuminata, supra hispidiila, siibtus 
dense breviterque albido-tomentosa. Oapltula obconica, circiter 
25-flara, florentes 8-12 liiieas longa lataque ; nivolucTi bractese 
parce tomentosse, angiiste lauceolatie, acuta} vel acuminatm, smpe 
recurvm, inferiores minutjB, interiores qmun flores fere dimidio 
breviores, omnes plus minusve colorata? ; receptaeuli setie acheiiia 
superantes. -F/om albi vel purpurei (fide Henrif). Achenia 
matura non visa ; pappi setae nniseratm, circiter 20, per totam 
longitudinem plumosae. 

Szechuen: North Wushan, Dr. llennp 7000, 7141. 

Saussurea auticalata, SemA. 

S. serratw similis sed foliis late hiaurieulatis amplexicaulibus 
corymbis axillaribus folia vix aequantibiis capitulis majoribus. 

Feremiis? ereeta, circiter bipedalis, undique glabra, caulibim 
simplicibus graciliusculis per totam longitudinem foliosis, inter- 
nodiis qiiam folia multoties brevioribus. Folia membranacea, 
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sessilia, patentia, laneeolata, longe acuminata, circiter semipedalia, 
insigniter apiculato-dentata, costa albida subtus elevata. Co^^ymU 
plures, 5-8-capitulati5 in axillis folio rum superiorum corymb am 
deeompositum foliaceum terminalem formantes. Capitula breviter 
pedunculata, circiter 9 lineas longa, circiter 12-flora; involucri 
bractesemaltiseriatse, squamiformes, arete’ appressse, ovat®, obtusse, 
exteriores minores ; receptaculi paleae setiformes, aebsenia super- 
antes. Achcenia (matura non visa) angusta, nigro-lineata, glabra ; 
pappi setse uniseriatge, circiter 15, longe plumosce. 

Hupeh : Pang at 7000 to 9500 feet, Dr. A, 6789. 

Saussurea cirsioides, Remsl. 

Ex afiinitate S, Falconeyn sed capitnlis multo minoribus 
numerosioribus confertis. 

Ferennis vel biennis, erecta, circiter pedalis, caulibus simpli- 
cibus crassiusculis parce araneoso-lanatis albidis. Folia teniiia, 
papyracea, deorsum attenuata sed non vere petiolata, angusta, 
runcinato-pinnatifida, lobis distantibiis subacutis, 3-4 poll, longa, 
plus minusve prsecipue subtus incana, caulina pauca, distantia. 
Capitula circiter semipoll, diametro, 2-8 apice caulorum conferta, 
subsessilia ; involucri bractese circiter G-seriatae, subsequales, 
ovato-lanceolatse, subite longeque acuminatse, acutse, erectae, infra 
medium crassse, durse, supra medium lierbaceae, purpurese, parce 
pilosse ; receptaculis palese setiformes, achsenia longe superantes 
pappum fere sequantes. AchcBnia glabra (matura non visa), 
brevissima, lata, sur sum dilatata ; pappi setse biseriatse, exteriores 
breviores, scabridse, interiores parce plumosse pilis longissimis. 

Fratt^ 674. 

Saussurea conyzoides, jHmsL 

salicifolics proxima sed robustior ramosior foiiis majoribus 
distincte petiolatis involucri bracteis apice insigniter plumosis. 

Ferennis vel biennis, erecta, 3-4 ped. alta. Caules crassius- 
culi (infra medium 4-5 lineas crassi), leviter sulcati vel striati, 
cavi, fere glabri, supra medium tantum ramosi, ramulis brevibus 
gracilibus ssepissime corymbis 2-3 parvis densis lateralibus cum 
unico terminali majore gerentibus. Folia radicalia non visa, 
caulina (inflma non visa) distincte petiolata, membranacea, lan- 
ceolata, acuminata, usque ad 8 poll, longa et 2| lata (surs urn 
minora, suprerna fere bracteiformia), basi cuneata, remote 
apiculato-denticulata, supra glabra vel glabrescentia, subtus 
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brevissime incano-tomeiitosa ; petiolus usque ad 1 poll. lonwus. 
Gorymbi simplices vel compositi, partiales maximi vix ultra 
sesquipoll. diametro. Capitula brevissime peduuculata, angusta 
semipoll, longa, eirciter 6-flora; involucri bractem multiseriatse 
exteriores minores squamiformes, omues obtus®, interiores apice 
plumoso-villos® ; receptaeuli pale® setiformes, pappum fere 
®quantes. Flores purpurei {Henry). Aehcetiia (matura non 
wsa) glabra, brevia ; pappi set® 2-seriat®, exteriores breviores 
simplices, interiores longe plumos®. 

Hupeh : Tang, Dr. Jl. .Hewry, 7575. 

Saussurea cordifolia, Remsl. 

Affinis S. -triangulate, foliis amplissiinis rotundato-cordatis 
longissime petiolatis, involucri braeteis latis apice herbaceis. 

Ferennis vel biennis, erecta, eirciter tripedalis, fere undique 
glabra, eaulibus graeiliusculis striatis paueifoliatis. Folia xa,^- 
calia non visa, caulina permembranacea, suprema parva ovata 
excepta, profunde cordata, sinu late aperto, maxima 9 poll, lata, 
acuminata, grosse apieulato-dentata, supra pareissime strigillosa' 
subtus pallidiora, petiolo usque ad 8 poll, longo basi dilatato 
amplexieauli. Capitula pauca (eirciter 9), longe pedunculata, 
eorymbosa, eirciter 1 poll, diametro, pedunculis sulcatis; invo- 
lucri bracte® eirciter 6-seriat®, intim® anguste lanceolat® ex- 
cept® submquales, late ovales vel oblong®, apice parte angusta 
herbaeea, recurva, ciliolata ; receptaeuli pale® setiformes, pappum 
fere ®quantes. Flores purpurei (fide Henry), involuerum vix 
superantes. Aohenia glabra, graeiles, cylindriea, recta vel exte- 
riores curvata, 3-4 lineas longa ; pappi set® eirciter 15, uniseriat®, 
per totain longitudinem plumose. ’ 

Hupeli : Patimg district, Dr. A. JBLenry^ 414, 5075, and Pan^* 
6640. Szecliuen : South Wushan, Dr. A. JBLenry, 7460. 

Saussurea decurreus, Hemsl. 

Erecta, puberula, foliis e basi angusta subite ovato-oblongis 
dentatia late decurrentibus, capitulis parvis glabris dense eymoso- 
corjmbosis. ^ 

Ferennis eaulibus subsimpUeibus eirciter bipedalibus Folia 
tenuia 3-6 poll, longa, internodia excedentia, longe acuminata, 
irregulariter apiculato-dentata, prsecipue supra asperula Co- 
rymbi laterales et terminales 8-multicapitati, laterales quam folia 
breviores. Capitula eirciter 10-flora, breviter pedunculata, 7-9 
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liiieas longa ; involucri bractese Biultiseriatse, glabrse, crassse, 
■eoriacesB, erectas, obtusae, exteriores gradatim breviores, extimae 
rnmutse, longiores circiter 4 lineas longae ; receptaculum parvum, 
setis glabris achaenia yix sequantibus ; coroll^e alte 54obatsB lobis 
liiiearibiis, tube infra antberas angustissimo ; antherarum caudse 
pilosse. AchcBnia glabra, compressa, pappo fere lequilonga ; pappi 
setsB biseriatse, exteriores multo breviores, scabridiB, interiores 
circiter 20, longe plumosse, involuernm fere dimidio superaiites. 

Hupeb : Eang, Dr. A, Kenry, 6775. 

Nearly allied to Saussurea sacJialmensis, F. Schmidt, and pos* 
Bibly an extreme variety of it, differing in the much more broadly 
decurrent leaves, glabrous, relatively shorter involucre, and much 
longer achenes. 

Saussurea Henryi, Ilemsl. 

Species eximia ex affinitate /S'. Kuntliimicd et B, taramcifolm^ 
sed foliis hispidulis (nec argenteo-tomentosis) pinnatipartitis, 
segmentis mucronulatis. 

JEerla perennis ? caulescens, erecta, j-2 ped. alta, caulibus 
graciliusculis supra medium, bracteis paucis exceptis, nudis 
capitulis 1~3 terminantibus. Folia longiuscule petiolata, rigidi- 
uscula, 3-7 poll, longa, pinnatipartita vel alte pinnatifida ; seg- 
menta 15-23, anguste oblonga, ssepius 9-12 lineas longa (foliorum 
inferiorum interduin latiora et paucidentata), patens vel plus 
niinusve dedexa, uninervia, basi dilatata, subtua glabra, interdum 
purpurascentia. obconica, maj ora circiter 1 poll, longa 

lataque ; involucri bractese multiseriatas, araneoso-tomentosse vel 
fere glabrae, e basi lata subulatse, plus minus ve recurvm ] recep- 
taculum conicum, paleis subulatis achsenia superantibus. Mores 
rubri vel purpurei ; corollse lobi longi, lineares. Aclicdnia nigra, 
glabra 5 pappi setse ssepxus 15, uniseriatse, a basi plumosa. 

Hupeh : North Patung, Dr. A. FEenry^ 7068 A. Szechuen ; 
South Wushau, Dr. A. Henry, 7068. 

Saussurea populifolia, DTmsL 

Habitu foliisque Franch. (/S', lamprocarpa, HemsL), 

similis, sed fere omnino glabra, capitulis minoribus, achaeniis 
brunneis striatis. 

Caules erecti, 1-2-pedales, 1-5-capitati. Folia radicalia non 
visa, caulina distincte petiolata, sed lamina decurrenti, tenuia, 
papyracea, cordata subeordata vel ovato-rotundata, basi cuneata, 
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maxima absqtie petiolo 4 poll- longa et lata, abinipte loiigeque 
acuminata, simul acutissiraa, erebre apiculato-clentata, leevia, 
¥enis primariis lateralibus utrinqiie circiter 8 cum veiiuiis sub- 
grosse reticulatis subtus sat conspicuis ; petiolus anguste alatus, 
usque 2 poll, longus, foliis paucis supremis subsessilibus. Cain-- 
tula circiter poll, diametro, longe peduuculata, bracteis paucis 
foliaceis angustis instructa ; iiwolucri bractese multiseriatse, in- 
tim© exceptsB subsequales, laiiceolata, acuminatfe, supra medium 
berbacege, minute puberulge, interdmn colorata% demum recurva^ 
interiores ereetse, pappuin fere uiquaiites, lineares, omnino 
scarioso-coriaceae, apice pliimoso-liirstitse ; reeeptaculi palese 
setiformes, numerosissimse, acluenia paullo siiperantes, Flores 
rosei (^. JSenry), fere cyliiulrica, glabra, 

nigro-lineata, leviter sulcata ; pappi setfe circiter 20, uniseriatiP, 
per totam lougitudinem longe pluuiosa*. 

Hupeh : Hsingshan, common ou top of mountain at an altitude 
of 9500 feet, Dr. A.Henr^, 6912. 

Saussurea viilosa, Francln hi Joimi, de Bof. ii. 1888, p. 353, 
forma major 2|-3 ped. alta, foliis inferioribiis pcdalibus, eaiiiibus 
circiter capitulis 8 dense eozymbosis. 

Hupeh: Hsingshan at 9000 feet, Dr. A. Henry ^ 9762. 

This is evidently a fully developed state of Erancliet’s species, 
though at first sight it looks very difi'erent. 

Saussurea Woodiana, Hemsh 

Ex affinitate Tiiemcioidei^ a qua differt eaiile subnullo, foliis 
sessilibus subtus sericeo-tomentosis, involiicri bracteis angusti- 
■■oribiis. ' ■ 

Biennis^ imiflora, hirsuta. Folia pauca, patentia, mollia, 
crassiuscula, obovato-oblonga vel fere lanceolata, ad 4 poll. longa, 
obtusa, sinuata, supra parce vilioaulapilis basi iiicrassatis, subtus 
sericeo-tomentosa, argentea. Capitulum subsessile, circiter 1:} 
poll, longum et latum ; involiicri bracteiB circiter 4-seriatiB, 
lanceolatse vel interiores fere lineares, longe aeuminatie, acutis- 
sinne, exteriores circiter pollicares, prtecipue supra medium vil- 
losse et purpureo-marginatie ; reeeptaculi palem angustissinuo, fere 
setiformes, quam aebsenia breviores ; antherarrim caiuiai longm, 
lanntae. Aeliednia matura non visa, angusta, glabra, fere 3 lineaw 
iooga ; pappi setae circiter 15, iiniseriatge, fere pollicares, longis- 
sime pliimossR. 

Fratt, 452, ' 
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TMs is closely allied to Saussurea mllosa, Fraiich., from Yunnan, 
wMch was also collected by PrzewaisM in Western Kansub, and 
referred doiibtingly by Maximowicz to S» MeracmdeSy Hook. f. 

It is named after Mr. T. Wood, of the firm of Drysdale & 
Co., Sbangbai, who rendered Mr. Pratt many kind services and 
nursed Mm througb. an attack of f eyer. 

Primula japonica, A. 'Gray, forma robusta foliis usque ad 
sesqniped. longis scapo tripedali. 

Szecbuen, Dr. A. JELenry, 8879 ; Mr, A. E, EraU^ 130 and 356. 

Primula Cockburniana, Hemsl. 

P. Poissoni similis sed foliis tenuioribus fere obsolete denticn- 
latis, scapo graciliore, floribus minoribus, calycis farinosi dentibus 
deltoideis, corollse lobis retusis, bracteis minutis. 

ELerla perennis, glabrescens, scapo gracili 4-12 poll, alto, fiori- 
bus in verticillos 2-3 superpositos dispositis, verfcicillis 3-6-fioris. 
Eolia tenuia, obovato-oblonga, deorsum attenuata sed non vere 
petiolata, apice rotundata, 2-4 poll, longa, primum plus minusve 
pulverulenta, cito glabrescentia, obscure lobulata simul minute 
denticulata, venis primariis conspicnis. Flores eirciter 6 lineas 
longa et 9 lineas lata, pedicellis gracilibus demum fere pollicari- 
bus; calyx anguste campanulatus, eirciter 2 lineas longus,dentibus 
erectis aeutis ; corollse glabri tubus cylindricus, lobis obeordatis 
patentibus venosis. Capsula deest. 

Pratt, 174. 

Easily recognized by its slender tab it among tbe species Laving 
superposed wborls of flowers. 

Tbe name given to this species is intended to commemorate 
two gentlemen to whom Mr. Pratt was indebted for mneb valuable 
assistance. They are H. Cockburn, Esq., formerly of H.M. 
Consular Service at Chungking, and tbe Eev. G. Cockburn, of tbe 
Cburcb of Scotland Mission in China, Tbougb of tbe same 
name, these gentlemen are in no way related. 

Primula nutantiflora, Memsh 

P. soldanelloidei simillima, difiert foliis oblongo-spathulatis 
sessilibus supra medium paucidentatis, subtus pulverulentis, 
scapo eirciter 3-4 lineas sub florum bracteis 2 parvis inatructo 
calycis plus minusve pulverulenti dentibus aeutis. 

Szecbuen: South Wusban, Dr. 5584. 

IiINN. JOTJBN. — BOTANY, TOL. XXIX. 2 A 
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This is also near the Himalayan F. unijiora, hut that hasrerj 
broad calyx-lobes and a very differently shaped corolla. 

Primula Prattii, Semsl 

P. fulcheU(B arete affinis sed minor gracilior, foliis subintegris 
deorsum valde attenuatis, floribus fere dimidio minoribus flavis, 
corollsB tube sursum minus ampliato. 

Pratt^ 522. 

P, pulchella^ Franch., is nearer P. Stuartii, Wall., but differs 
according to Franchet (in sclieduld) in the shape of the capsule 
and in the seeds. Nevertheless there is little or nothing to 
separate P.^ulchella from P. Prattii beyond what is indicated 
almve. 

LysimacMa hypericoides, 

Puberula erectis, foliis sessilibus ovatis vel oblongo-laneeolatis 
superioribus alternis, floribus medioeribus axillaribus solitariis, 
staminibus fere liberis. 

Serla perennis, stolonifera, multicaulis, caulibus teretibus 
simplicibus 6-15 poll, altis. omnia sessiiia, opposita, vel 

superiora sub floribus alterna, papyracea, plus minusve puberula 
(infima multo minora fere rotundata, semiamplexicaulia, hirsuta), 
obtusa vel acuta, |-2 poll, longa (sursum gradatim longiora), 
minutissime punctata (punctis fere obsoletis), vena inconspicua 
intramarginaH instructa. Mores flavi (A* JJeja-ry), circiter semi- 
poll, diametro, pedicellis filiformibus quam folia eireiter dimidio 
brevioribus ; sepala crassiuscula, extus hirsutula, lineari-lanceo- 
lata vix acuta, quam corolla triente fere breviora ; corolho rotatje 
eglandulosse segmenta late obovato-rotundata, venosa; stamina 
glabra, filamentis ima basi tantum connatis ; ovarium glabrum. 
non visa. 

Hupeh : Chienshih, Pr. 58di^^ 

Of erect or suberect habit, with foliage resembling Rypericum 
MrsvMm, and flowers very similar to those oi L^simacUanemorum^ 
though rather smaller. • 

Lysimachia omeiensis, jShjwsZ. 

Erecta, parcissime puberula, foliis omnibus oppositis sessilibus 
membranaceis ovatis, floribus axillaribus solitariis, corollse seg- 
mentis lanceolatis acutis. 

PLefiA)a perennis, ut videtur multicaulis, caulibus teretibus sim- 
plicibus eireiter pedalibus. Polia infima squamiformia, sursum 
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gradatim majora, maxima yix 2 j poll, longa acuta, minutissime 
punctata, glabreseentia. Mores 6-8 lineas diametro, pedicellis 
gracillimis quam folia brevioribus ; sepala angustissima, acuta, 
quam corolla paullo breviora, extus birsutula ; corolla rotate, 
eglandulosa, Tenosa ; stamina vix monadelpba ; ovarium glabrum. 
Ca^mlaAemi, 

Szecbuen : mount Omei, 9000-11,000 feet, Beo. B. 224. 

One of tbe very few species of erect babit with simple stems 
and solitary axillary flowers. The latter are similar to those of 
Jj. nemonm, but the corolla-lobes are narrower and acute. 

liysimacMa nigrolineata, Semsl. 

Oracilis, adscendens, hirsuta, foliis alterais petiolatis par?ij 3 
ovatis, floribus parvis axillaribus solitariis insigniter nigro- 
lineatis. 

Herha perennis (?), ut videtur multicaulis, caulibus gracilibus 
6-9 poll, longis, internodiis quam folia brevioribus. BoUa alterna, 
longe petiolata, papyracea, molHter hirsuta vel villosa, ovata, 
lamina secus petiolum decurrentia, 5-10 iineas longa, obtusa, 
crebre nigrolineata. Flores flavi, axiilares, solitarii, 6-8 Iineas 
diametro, pedicellis filiformibus folia paullo superantibus ; sepala 
anguste lanceolata, acuminata, corollam fere ssquantia, tenuia, 
extus prsecipue infra medium villosnla, conspicue nigrolineata; 
corollas rotatm segmenta late ovalia, obtusa, conspicue nigro- 
lineata; stamina breviter monadelpba ; ovarium villosum. (7qp- 
sula ignota. 

I'^'ankiag : coll. C. Schmidt, comm. Bev, E, Faber, n. 1602. 

A very distinct species, resembling some of the species of 
Baocif raga oithQ JEirculus gvoxi'p, 

Lysimachia involucrata, SbmsL (Plate XXXI.) 

Procumbens vel adscendens, fere omnino glabra, foliis oppo- 
sitis, floribus dense cymosis vel pseudocapitatis, cymis paucifloris 
axillaribus longe pedunculatis sub floribus bracteis amplis in- 
structis. 

JEEerba perennis (palustris ?), caulibus elongatis saltern 2-3- 
pedalibus debilibus, internodiis quam folia longioribus. Folia 
opposita, membranacea, primum parcissime puberula, distinct© 
petiolata, ovato-lanceolata, acute acuminata, cum petiolo 2-3 poll, 
longa, basi rotundata vel subcuneata, glandulis nigris lineolatis 
crebre conspersa, venis primariis utrinque circiter 5 arcuatis 
juxta marginem inter se anastomosantibus. JBractew foliaceae 

2 A 2 
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(rectius folia minora conferta), petiolatsa, oppositsB yel snbsessilesy 
late ovatse vel fere orbiculares, acnminatm, iores asquantes vel 
snperantes, ciliolatse. Mores flavi, circiter 9 iineas diametro, 4-G 
ad apices ramulorum axillarum congesti, pedunculo (seu inter- 
nodio basilari) folia ssepissime superanti ; sepala parce birsutnla, 
anguste lanceolata, acuta, corollam ^quantia; corolla glabra, 
campanulata, lobis tubo mqualibus ; stamina glabra, fere medio 
monadelpba ; ovarium hirsutum. 

Szechuen, Dr. A. Menry^ 8884 ; Mr* A. D. Fraif^ 410. 

The quasi-capitate flowers with large leafy bracts sufficiently 
characterize this species. 

;LysimacMa longipes, Kemsl. (Plate XXXII.) 

Erecta, undique glaberrima, foliis ovatis sessilibus, floribus 
mediocribus laxe racemoso-corymbosis, corymbis longe graciii- 
terque pedunculatis, pedunculis nudis. 

Serla perennis (?), saltern bipedalis, caulibus subsimplicibus 
albidis politis. Folia opposita, sessilia, membranacea, ovata, 
2-4 poll, longa, longissime acutissimeque acuminata, basi rotun- 
data, undique obscure punctata, simul juxta marginem eonspicue 
glanduloso-punctata, subtus glauca, venis primariis lateralibus 
paucis baud conspicuis. Flores albi vel flavi, 6-8 Iineas diametro, 
longe pedicellati ; corymbi axillares et terminales, folia super- 
antes, ssepius 6-8-flori, pedunculis gracillimis simul rigidis 
ebracteatis ; pedicelli filiformes 1-1| poll, longi, bracteolis 
setaceis ; sepala subcarnosa, lineari-lauceolata, acuminata, corol- 
lam superantia, intus lineis paucis glandulosis crassis instructa; 
corollse rotatse segmenta ovato-lanceolata, densissime lioeata; 
stamina alte monadelpba; ovarium glabrum, Gaysula quam 
calyx persistens fere dimidio brevior, 5-valva. 

JSTingpo mountains, JPa&er, n. 1688. 

In foliage this resembles the alternate-leaved L, Fmnwm- 
grceeum^ Hance, and L. simulans^ HemsL, but tbe racemose- 
corymbose inflorescence is very different. 

Salvia (§ Drymospbace) Prattii, FLemsl. 

Species ex affinitate 8. Mantis^ differ! foliis omnibus cordato- 
oblongis (nec sagittatis aut bastatis) regulariter crenatis floribus 
majoribus calyce non viscoso. 

Ferennis., erecta, robusta, vix sesquipedalis, caulibus simplicibus 
parce villosulis. Folia papyracea, graciliter petiolata, cordate- 
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oMonga vel cordato-ovata, lobis rotandatis, absque petiolo 
poll, longa, obtusa, minute crenulata, utrinque prsscipue subtus 
parce pubescentia, supra obscure punctato-glandulosa, inferiorum 
petiolis 4-5 poll, longis. Verticillastri cireiter O-flori, conferti, 
bracfceis bracteolisque obovato-rotundatis striatis villosulis maxi- 
mis caljcenx paullo superantibus. T'lores rabri vel purpurei, 
bipollicares, nutantes ; calycis villosuli labium superius integrumj, 
inferius breviter bidentatum; coroUse tubus ampliatus, leviter 
curvatus, labio superiore parvo leviter incurvo compresso emargi- 
nato, labio inferiore trilobate, lobo intermedio latissimo ; stamina 
glabra, fauce tubi inserta, filamentis dilatatis connectivi ramis 
subsequalibus. 

JPratU4i21, 546. 5 

Oxyria sinensis, SemsL (Plate XXXIII.) 

Ab 0. digyna diiFert caule folioso inflorescentise magis divaricatis 
fructu latiore quam longo stigmatibus sessilibus. 

Serba, ut videtur, perennis, erecta, cireiter bipedalis, caule 
valido striato liispidulo infra inflorescentiam simplici. Folia 
radicalia non visa, caulina distincte petiolata, crassa, subcarnosa, 
opaca, rotundato-cordata vel fere reniformia, l§-2 poU. lata, 
glabra, undulata simul minutissime crispata, interdum obscure 
lobulata, venis paucis inconspicuis ; petiolus 1-2 poll, longus, 
basiin oebream latam tubulosam truncatam expansus. Flores 
bermaphroditi, racemoso-paniculati, fasciculati pedicellis capil- 
laribus 2-3 lineas longis j panicula densa, cireiter 9 poll, longa, 
bis terque ramosa, bispidula, bracteis minutissimis. FeriantTiiwm 
minutum, fructiferum vix*^ auctum, segmentis 2 exterioribus 
demum reflexis, 2 interioribus majoribus oblongis nucem arete 
appressis; stamina 6 quam periantMum fere dimidio breviora. 
late bialata. 

Pn?#, 779. 

A very distinct species easily recognized by its stout leafy stem. 
It is worthy of note that tbe very widely spread Oxyria digyna^ 
Hill, the only other known species of the genus, has not hitherto 
been found either in China proper or Japan; yet it occurs in 
the mountains of Northern India and in the island of Saghalien. 
It is also spread all round the arctic regions and extends south- 
ward in the mountain-ranges of both eastern and western North 
America, to the Pyrenees and Alps in Europe, and to the 
mountains of Syria in Western Asia. 
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Daphne retnsay Hemsl, 

D. odor(S arete affinis sed foliis crassis subcarnosis emarginatis 
sat differt. 

Fruteiv densissime ramosus, ut videtur nanus, ramis brevibus 
crassis apice tantum foliosis inter folia fulvo-Mrsutis, Folia 
conferta, sessilia vel subsessilia, crassa, coriacea vel subcarnosa, 
glabra, siccitate corrugata, oblonga vel anguste obovata, 6-15 
lineas longa, leviter emarginata simul rotundata, basi vix 
cuneata, margine revoluta, venis immersis obscurissimis. Flores 
ad apices ramorum sessiles, subcapitati, bracteis obovato spatlm- 
latis quam flores dimidio brevioribus cito deciduis ; perianthium 
subcarnosum, glabrnm, circiter 9 lineas Ion gum et diainetro, 
lobis latis fere rotimdatis venosis, tubo crasso corrugato ; stamina 
4 superiora breviter esserta ; ovarium glabrum, stigmate sessili. 
JBacca ignota. 

Fratf,7^7> 

I was at first disposed to treat this as a stunted mountain 
form of Daphne odora, Thunb., but the very thick, small, emar- 
ginate leaves are so very different that it is easily distinguished. 

Calanthe ecarinata, Folfe» 

Folia obovato-oblonga, brevissime et abrupte acuminata, basi 
attenuata, 3-5 poll, longa, 1^-2^ poll. lata. Scajpus 1 ped. altus, 
puberulus, circa 10-florus. Bractece ovato-lanceolatae, acuminatse, 
2|-3 lin. longse. Fedicelli 6 lin. iongi. Se^ala oblongo-lanceo- 
lata, brevissime acuminata, 6-7 lin. longa. Petala sepalis similia, 
angustiora. Lahellum columna adnatum, sessile, ecalcaratum, 
trilobum, ecarinatum, lobo medio flabellato-rptundato obtuso 
lin. diametro, lobis lateralibus orbiculari-oblongis 1| lin. 
longis. Golumna brevis, lata. 

Bratt^ 765. 

Closely allied to C, tricarimta^ LindL, but with the front lobe 
of the lip quite sessile, and without the slightest trace of the 
conspicuous keels of that species, in which also the front lobe of 
the lip is distinctly stalked and the side lobes laterally attached 
to the same. 

Calanthe huccinifera, Bolfe. 

Folia breviter petiolata, obovato-oblonga, breviter acuminata, 
basi attenuata, 4-12 poll, longa, l|-24 poll. lata. Bca^m 1-1| 
ped. altus, glabrus, multiflorus. Bmctem lineari-lanceolat^, 
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acuminatae, 6-10 liu. longse. FediGelli 6-9 lin. longi. • Sepala 
oblongo-laiLceolata, acuminata, 9-11 lin. longa, 2|-3 lin. lata. 

sepalis similia, minora. Lahellum voLte^tum, rotundato- 
flabellatum, fimbriatuin, 7-8 lin. latum, utrinque ad apicein 
columDse adnatum, basi in calcar |-1 poll, longo gradafcini 
attenuatnm, disco laevi. Qolmina clavata, 5 lin. longa. 

72, 102, 683. Prov. liupebi, Senrp, 6064, 7161. 
Mt. Omei, Szecliuen, at 5000 feet alt., Faher, 953. 

A very distinct species, most nearly allied to tb.e Himalayan 
O. alpina^ Hook. £., wbieb, however, has smaller, very differently 
coloured flowers and a much shorter spur. The flowers of the 
present species appear to be a somewhat uniform rose-purple. 
The lip is much like that of some species of Galeandra^ exce|3t 
that its margins are adnate to the sides of the column. 

Habenaria camptoceras, Eolfe, 

Flanta pusilla, 2^-3 poll. alta. Folia bina, radicalia, elliptico- 
V. lanceolato-ovata, subacuta, |“1| poll, longa, 2-6 lin. lata. 

uni- v. biflorus. Bractecd ovato-lanceolatge, acuminatm, 
5-8 lin. longae. Sepalum posticum erectum, late ovatum, obtusum, 
concavum, 4 lin. longum ; sepala lateralia erecta, obliqua, late 
semicordata, obtusa, trinervia. Fetala cum sepalo postico in 
galeam conniventia, lanceolato-linearia, obtusa, binervia, | lin. 
lata. Lalellum trilobum, 6-7 lin. longum ; lobus medius late 
ellipticus, obtusissimus, 4 lin. latus, repando-crenulatus ; lobi 
laterales oblongo-lineares, subfalcati, obtusi, 3 lin. longi, 1 lin. 
lati; calcar 8-9 lin. longum, crassiusculum, curvatum, apice 
elavatum, obtusissimum. Columna brevis, stigmata brevissima. 

Fratt, 305. 

A most distinct species, with the habit of H. AitcMsoni, 
Echb. f., but with fewer and many times larger flowers and 
erect lateral sepals. This nevertheless appears to be its true 
aflinity. 

Cypripedium Mmalaicum, Eolfe. 

Frecta^ ped. alta. Folia ovato- v. elliptico-oblonga , 

brevissime acuminata, 2-4 poll, longa, 1-2| poll. lata. Bepalum 
posticum ovatum, acuminatum ; lateralia connata, paullo angus- 
tiora. ovato-lanceolata, acuminata, sepalis aequalia. 

subglobosum, |-1| poll, longum. Staminodium sub- 
cordato-ellipticum, subacutum, 3-4 lin. longum. — C. macranthon, 
Hook, f., El. Erit. Ind. vi. p. 170, ex parte, Sw. 
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Fratf, 748. — Also Lachen, Sikkim, 11,500-12,000 feet alt., 
J, D. Hooheri Hill above Jbala, Tihri G-arbwal, 12-13,000 
feet, JDuthie, and opposite BudM village, in JS'epal, 11-12,000 
feet, ButMe* 

Allied to 0. macranthon^ Sw., but far smaller in all its partKS, 
with various small structural differences and quite diifferent 
colours. The flowers measure 1|-2| inches in diameter, the 
sepals and the petals are light yellow, veined with brownish red, 
and the lip maroon-purple. 

Cypripedium tibeticum, King^ m herb. Kew, 

Brecta, |-1| ped. alta. Folia elliptieo-oblonga, subobtusa v. 
b^evissime acuminata, 2-5 1 poll.longa, 1-2| poll. lata. Sepalum 
posticum ovatum, breviter acuminatum ; lateralia connata 
similia. Petala lanceolato-ovata, breviter acuminata, sepalis 
sequalia. Lahellum subglobosum, 1-1| poll, longum. Sfamino- 
dium late cordato-ovatum, obtusum, 5-6 lin. longum. — G. macmn- 
thon var. ventricosa, Hook. f. FI. Brit. Ind.^ vi. p. 170, ex parte, 
non Carr. 

Fratt^ 14, 42, 301, 736. — Also Chumbi and Phari, collected by 
Bungboo, and communicated by Dr. King. 

Allied to the Siberian (7. macranthon, Sw., but with far shorter 
and broader petals, a diflerent staminode and other peculiarities, 
as well as quite different colours. According to Dr. King’s 
Calcutta drawing the sepals and petals are nearly white, passing 
into light yellow at the apex, all the nerves being maroon-purple 
with a few transverse reticulations. The lip and staminode are 
maroon-purple, the latter being much darker round the mouth. 
The flowers measure three to four inches in diameter, and the 
veinings of the sepals and petals are very apparent in the dried 
specimens. 

Arissema parvum, AT. F- Brown- 

Tubere parvo, |-| poll. diam. ; folii soiitarii petiolo 3-7 poll, 
longo, lamina trisecta, segmentis omnibus sessilibus, lateralibus 
1^-2| poll, longis subpblique ovatis acuminatis, intermedio duplo 
breviore I-I5 poll, longo et lato late obovato vel obcordato 
apiee subtruncato vel emarginato apiculato basi cuneato ; scapo 
2-4 poll, longo ; spatbse tubo 1-1| poll, longo atro-purpureo, 
lamina I5-II poll, longa lanceolata acuta vel acuminata pro- 
curva viridi basi albo-striata ; spadicis unisexualis appendiee 
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tenue quam spatha paiillo breviore su^s^Hta" basi abrupte 
annulato-incrassata apice e fauce usque ad 

Fratt, 8431 . . ***‘‘*^*":^ ■■ - - * 1 ~ " 

Ibis IS toe smallest species in the genus at present known, and 
is easily recognized by its small size and by the middle leaflet 
being much smaller than the side leaflets. 

Aris^ma pictum, JSF. U. Brown, 

Tubere depresso-globoso, poll. diam. ; folii solitarii petiolo 
Ig— 2 pad. longo viridi vittis brevibus confluentibus purpureis 
e basi ad apicem pulebre picto, lamina trisecta, segmentis 
lateralibus sessilibus 5§-9 poll, longis, 2--4i poll, latis oblique 
OYatis attenuato-acuminatis basi obtusissime rotundatis yel 
fere subtruncatis, intermedio longe stipitato (stipite 
poll, longo) late elliptico 4-7 poll, longo 2|-4 poll, lato 
acuminato basi subtruncato; scapo petiolo breviore 14-18 
poll, longo purpureo variegato ; spatbae tubo 1|“2| poll, longo 
cylindrico, lamina ovato-lanceolata longe caudata 4-5 poll, 
longa purpurea vittata ? ; spadice unisexuali 2-2| poll, longo, 
spatbsB tubo raro excedens, appendice stipitata inferne incras- 
sata truncata superne leviter clavata obtusa. 

Bratt^ 61. 

Besides the character of its inflorescence this may be recog- 
nized from all hitherto described species by the middle leaflet 
having a long stalk whilst the lateral leaflets are sessile. 

Adiantum Prattii, J. G. Baker. 

Bkizoma gracile, late repens, stipitibus nudis semipedalibus. 
Frondes deltoidese, tripinnatae, glabrse, 5-6 poll, longas et latso ; 
pinnm infimse maximse, latere inferiore valde producto ; segmenta 
ultima 2-4 lineas lata, dimidio superiore rotundato sterili inciso, 
dimidio inferiore cuneato, hiteralia brevissime petiolulata. Sori 
saopissime solitarii; indusium glabrum, oblongum, persistens, 
lg-2 lineas longum. 

Bratf, without number. 

Allied to A. monochlamys and A. venustum. 


EXPLANATION OF THE PLATES. 

Plate XXIX. 

A plant of Bray a sinensis ^ Herns!,, natural size, 
a {lower ; 3, the same with the sepals and petals removed ; 3, ovary in 
(!ross section ; 4, ditto in vertical section : all enlarged. 
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Plate XXX. 

A branch of HemsL, iiateal size. 

Fig. 1, section of a flower ; 2, a carpel : both enlargecl 

Plate XXXL 

A branch of Lysimaehia inmliicrata, HemsL, natural size. 

Fig. 1, portion of a leaf ; 2, a flower laid open : both enlargecl. 

Plate XXXII. 

A branch of Lysimaehia Imgipes, HemsL, natural size. 

Fig, 1, a flower laid open ; 2, a capsule opened ; 3, a seed : all enlarged. 

Plate XXXIII. 

♦ Portions of a plant of Oxyria sinmsis, HemsL, natural size. 

Fig. 1, a flower ; 2, a fxmit: both enlarged. 


Lichefes Efiphyeli Spbuceafi, a cl. Spefce in pegione Bio 
ISTegro lecti, additis illis a cL Teail in regione suporiore 
Amazonnm lectis, ex bb. Kewensi recenter missi, quos ex~ 
ponit Dr. J. Mpellee. (Communicated by W. T. Thiseltof 
Dyee, E.E.S., E.L.S., &e.) 

[Bead 5th May, 1892.] 

Trib. PAFFAEIEiE. 

1. CoccocAEPiA .2EEFOIFOSA, MuelL Arg, Bevis, Licli. Feeanor. 

p. 16 ; ad folia Palmarum minorum, Montana de Javita in regione 
Eio IXegro, n. 631. 

2. CocoocAEPiA TEFUISSIMA, Muell. Arg. in Floy^a, 1883, 
p. 354 ; in foliis Dicotyledon, ad San Grabriel, Spruce, n. 486. 

Trib, LECAFOEEiE. 

3. Lecafia bicoloe, Muell, Arg, ; tballns glauco-albidns, ma- 
cnlari tenuis, continnus, granulis flaveseenti-albidis tantmn circ. 
•j^-mm. latis panllo irregulariter hemispbsBricis dense sparsis 
ornatus, demnm facile evaneseens aut tantum granulis repr^esen“ 
tatus ; apotbecia circ. | mm. lata, plana, erassiiiscnla, persistenter 
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lecanorina : margo albidus, obtusus et integer^umidulus, demurri 
extenuatus ; discus fuscus et uudus ; lamina byalina ; bjpotbe- 
cium fulyo-fuseum ; sporse in ascis Snae, circ. 15 fi longse et 3| // 
latae, digitiformes, 4-loculares. — ^Apotbecia ut in Lecamamicrom- 
M minute granuliger. — Prope San 

G-abriei ad E-io ISTegro, Spruce, nn. 490, 501, 566. 

4. Calenia uaceeata, Mtiell. Arg,\ thallus albidus, minute 
macularis ; maculss circ. 2 mm. latse, e centre astroideo-laceratae, 
lacinulae spurim irreguiariter pinnatipartitse aufc subpalmati-lobse 
et anguloso-crenatse, obtusa?, omnes planissimse et valde tenues ; 
gonidia globosa ; apothecia mm. lata, bemisphserica, cumtballo 
concolora et ab eo ob tecta, pore aperientia. — ^Apotbecia junkra 
tantum visa, omnino analoga junioribus Calenice pulchellce, MueD. 
Arg. Sporse baud evolutiB. — Ad Eio Ifegro, Spruce, n. 529. 

5. Cauekia pitlchb^lla, MuelL Arg. Lich. JEpiphjlli, n. 3 ; in 
foliis Dicotyledon, prope Barra ad Eio IN’egro, Spruce, nn. 544, 
598, 601. 

6. Calenia l^yig-ata, Mull. Arg . ; tballus albidus, orbicularis, 
tenuissimus, polito-lsevigatus ; gonidia globosa ; apotbecia mm . 
lata, adpresso-sessilia, nano-bemispbeerica, cum tballp concolora, 
regularia et laevigata, juniora poro aperientia et speciem Ocellu- 
larice simulantia, dein modice aperta; margo crassulus et integer, 
obtusus ; discus exiguus, depressus ; lamina tota hyalina ; para- 
pbyses valde tenellae et creberrime intricatim connexae; sporae 
in ascis solitariae, liyalinge, circ. 70jti longae et 7 p latae, utrinque 
obtusae, circ. 16-loculares, triente superiore aut parte dimidia in 
asco infracto-recurvae.— ' Similis G. puleheUm, MuelL Arg., at sporae 
ut in G. depressa et G. Jduiggarii, MuelL Arg. L. Epipb. nn. 4 
et 5, sed tenuiores, et apotbecia muito minora quam in proxima 
G, depresm, ubi caeterum apotbecia late aperta et discus magis 
carneus.— Ad folia Eilicum et Palmarum in reg. super, flum. 
Amazonum, Trail. 

7. GYAiiEcriDiUM: eilioinijm, Muelh Arg, in Mora, 1881, 

p. 101 ; in reg. super. Elum. Amazonum, ad Eio Negro, 

Spruce, n. 617 ; ad San Gabriel, Spruce, nn. 483, 563. 
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Trib. LECiDEEiE. 

8. Lecieea (§ Biatoea) Trailiafa, Miielh Arg. ; iiiallus 
tenuissime macularis, oliyaceo-pallidus, coiitmuus (parian per- 
spicuTis), granulis hemisplisericis mm. latis sparsis ifavesceiiti- 
pallidis conspersus ; gonidia globosa, glomeriiloso-coiuerentia ; 
apothecia sicca subcarneo-aurantiaca, madefacta tota iiaveseenti- 
pallida, evoluta | mm. lata, plana ; margo baud promitieus ct 
integer ; lamina undiqne byaliua ; paraplijses siibsegregabiles ; 
asci cylindracei, S'^spori ; sporje 11-13 g longte et 0-8 g latse, 
ovoidete et eliipsoidess. — Species inter Lichenes epipliyllos sporis 
simplicibus insignita, quodammodoZecirwora/Tj BouteiUei ^ Desinaz., 
in mentem revocans, sed apotbecia biatorina et tliallus alius. — 
In foliis Palmarum minorum in reg. sup. Amazonuin, TmiL 

9. Lecidea (§ Biatoea) Pipeeis, Spreng . v, miniata, Muell , 
Arg, — Lecidea miniata, Fee in Bull, Sac, hot, de France,, 1873, 
p. 813. — In reg. sup. fl. Amazonum, Trail (alibi lu Brasilia ad 
cortices lecta). 

10. Patellaeia (§Bilimbia) soroecula, Muell. Arg, in 
Bull, 8oc, Bot, Belg. xxx. p. 69 ; in foliis Monocotyl. in reg. sup. 
Amazonum, Trail, 

11. Patellaeia (§ Bilimbia) suBPracHEA, Muell, Arg, Lick, 
Fpiphyll, n. 8. — In fob Pilicum in reg. sup. Amazonum, Trail ; 
et in foliis variis secus Eio ISTegro prope Panurc, spruce, n. 578 ; 
et ibid, in Montana de Javita, Spruce^ n. G29. 

12. Patellaeia (§ Bilimbia) leioplacella, Muell, Arg, ; 
tballi maculae csesio-glaucm, ienuissimm, planse, anguloso-subor- 
biculares et obtuse lobatse, circ. 2 mm, latse, bine inde eonfluentes, 
totse Iseves, baud granuligerae ; apotbecia circ, | mm, lata, plana, 
semper prominenter marginata, juniora subiecanorina, margine 
csBsio-albido cincta, dein biatorina ; margo extus balone albldo 
praeditus, integer, intus linea zeorino-fuscescente ornatus ,* discus 
carneus et nudus ; lamina byalina ; bypotbecium fuscum ; spone 
in ascis 8nse, circ, 13-15 p longse et 3i-4 p latm, late digitiformes, 
4-loculares. — Tballus ut in P. JUicina^ Mueli. Arg., sed discus 
apotheciorum ut sic P. mhpulchra,, Muell Arg. — Secus Eio Negro 
prope San Q-abriel, Spruce^ n. 470, 
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13. Patebbaeia (§ Bibimbia) QcAbisjejjIB, Muell. Arg. ; tliallnsi 
albidus, subtiliter deplanato glebulosus, glebulse peresiguse, pins 
minusre in tballum tennissimnm continuum baud granuligerum 
confluentes ; apotbecia f-f mm. lata, plana; margo obsolete 
profflinens et disco cinnamomeo-cameo pallidior, integer, extus 
Igevigatus et nudus; lamina hyalina; bypotbecium pallido-fulvum; 
spor30 8n00, 10-13 /n longse et 4/i lat®, cylindrico-oboyoidesD, 4- 
locuiares.— A proxima P. leiojglacella^ Muell. Arg., differt tballi 
colore et structura et apotbeciis non sublecanorinis.— In foliis 
Palmarum minorum prope San G-abriel ad Eio ISTegro, parcissime 
lecta, Bpruce, n. 465. 

14. Pateblaeia (§ Bibimbia) Psychoteije, Muell. Arg. in 
Mora, 1881, p. 229; tballus, bucusque ignotus, est dispefso- 
granularis ; granula albida, bemispbserica, mm. lata et 
minora. — In foliis Palmarum et Pilicum in reg. sup, flum. Ama- 
zonum. Trail. 

15. Pateblaeia (§ Bibimbia) Stanhopije, Muell. Arg. in 
Mora, 1881, p. 229 ; in fob Palmarum minorum, reg. sup. Ama- 
zQimm, Trail. 

16. Patebbaeia (§ Bibimbia) bexjcobbephaea, Muell. Arg. 
in Mora, 1881, p. 110 ; in foliis Palmarum ad flum. Amazonmn, 
Trail ; et prope San G-abriel ad Eio Negro in fob Dicotyied., 
Sg)ruce, n. 492 (cseterum ad cortices in Brasilia baud rara). 

17. Patebbaeia (§ Bibimbia) cjesiebba, Muell. Arg. ; tballus 

cajsio-albus, inacalari-tenuissimus, subreticnlatim interrupto- 
coniiuens, Imis ; apotbecia lata, arete sessilia; margo 

pallidus, yix prominens, extus obsolete floccoso- v. piloso-ciliatus, 
disco multo pallidior ; discus fuscus et nudus ; asci angusti, 
8-apori ; sporse 15 g longse, 3 fx latse, fusiformes, 3-loculares.— 
Proxima Tatellari atricholoma, Muell. Arg., recedit tballo omnino 
aliter colorato rufescenti-fusco vel yirente, nec csesio-albo. — In 
foliis Palmarum minorum in reg. sup. flum. Amazonum, Trail. 

18. Patebbaeia (§ Bibimbia) teichoboma, Muell. Arg. in 
Flora, 1890, p. 189. — Biatora tricboloma, Monl. in Ann. Sci. Mat. 
Ber. Ill.jxvi.p. 53, St/llog. p. 339.— In fob Palmarum minorum in 

reg. sup. flum. Amazonum, 

19. Patebbaeia (§ Bibimbia) pijmoso-™eicans, Muell. Arg. 
L. F^pi^lyll- n. 14 ; prope Barra ad Eio Negro, Spruce, n. 606. 
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n 17 (an eadetn ac Platygfaplia Tioniata, btirt. ?) ; in foliis Pal- 
ffiarum minorum in reg. super, flum. Amazonum, TraU. 

21 Patbeeaeia (§ Beeimbia) diefetjests, MugU. Arg. ; thallns 
Tirenti-albus, maculari-tenuissimus, tenuiter grauuliger; gonidia 
alobosa ; apotbecia 1 mm. lata, teuuissime membranuhformia, 
orbicularia, prima fronte ambitu quasi diffluenti-cffusa, pallide 
fulva T. demum Imdo-fulva ; margo indistinctus ; sporie in ascis 
2-3ni)e cite. 40-50 p longse et 10-12 y latse, fiisifonui-digiliformes, 
uteinque obtusm, 13 -l 7 -loeulares.-Extus fere omninoP../«woso- 
■niqricaniem (i. fiihescentem, Muell. Arg. in Plora, 1890, p. 188, 
simulat, sed tballus est subtUiter grauuliger et sporu) deiii sunt 
diversissimffi.— Ad Bio Negro prope Barra, Spruce, n. 454; et 
prope S. Giabriel, Spruce, n. 444. 

22. LoEAniTJM MEMBEANUEA, Muell. Arg. ; tballus seruginoso- v. 
pallido-virens, maculiformis, Issvis ; apotbecia evoluta circ. nun. 
lata, orbicularia, membranula simulantia, fulvo-earnea, subpel- 
lucida, unieolora, margine baud prominente subindistincto cincta 
et nuda ; lamina undique byalina ; paraphyses valde tcnella-, 
baud separabiles ; sporaj in aseis 2-8nsB, .30-36 p longiB, S-12 fi 
latffi, elongato-obovoide®, utrinque obtus®, 6-8-loculares, loculi 
2-loeellati.— Ad L. earneum, Muell. Arg., accedit et similiter etiam 
^ricliuriuee JeucoiricJiu^u, Pee, profert. In folds Palmarum 
minorum in reg. sup. Amazonum, Trail ; et in fob Dicotyledon, 
prope S. Grabriel ad Eio Negro, Spruce, n. 496. 

Trib. COBNOGONIEJE. 

23. CffiiroGONiTJM STJBTiEESCENS, Nyb in Flora, 1874, p. 72 ; 
ad Biio Negro prope San Gtabriel, in acie marginis foliorum ex- 
pansiones semiorbiculares formans, parcissime lectum. Spruce, 
Q. 496. 

24. CmNOGONiUM rKTTEEBLEXtrM, Nyl. in Ann. Sei. JSfat. ser. iv., 
.xvi. p. 92 ; in reg. super, flum. Amazonum frequcns ad varia folia 
sed rare fertile, Trail-, et similiter in reg. flum. Eio Negro, ad 
Barra, Spruce, n. 615 ; S. Gabriel, Spruce, n. 491 ; et ad Panuro, 
Spruce, nn. 537, 582. 
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: Trib. TSELOTEEMEiE. 

I 25 . Cheoodisces cooginees, Muell, Arg. Lioh. Bpiph. n. 45. — 

^ Platygrapba coccinea, height, m Tmm, Linn, Soc, xxv. p. 456. — 

Cbroodiscus rntilus,^ Bpiph, n, 46.— Platygrapba 

in Broe. JBMl, Soe, Glasgow, xi. p. 104,— -Ambse non 
diiFerunt, in eadem lamina enium subinde occnrrunt sporsB 4nre, 
5naB, 6-8n8e et earum magnitude dein nonnibil ludit. Apotbeeia 
■ etiam subinde nonnibil astroideo-lobata observantur. — In foiiis 

f Palmarum minorum in reg. super, flam. Amazonum, Trail ; et in 

, regione Eio-JSTegrensi prope Barra, Spruce, nn. 548, 594, 605, 647 ; 

j ad Panure, Spruce, n. 535 ; ad S. Gabriel, Spruce, nn. 468, 476, 482, 

I 499, 567 ; et ad IJanauaca, Spruce, n. 436. • 





% 


Trib. GEAPHIDEiB. 

26. AiLTmmAlly:M.iiwcjjA,MuelLArg,; tballus pallenti-albidus, 
maculari“tenuissimus,minutissime granularis ; gonidia suboblongo- 
aiigulosa ; apotbeeia circ. | mm. lata et minora, orbieularia, 
membranaceo-tenuissima, madefacta magis turgidula et byalina, 
sicca aguoso-pallida, ambitu fuscescenti-umbrata ; asci obovoidei, 
late obtusi, 8-spori; sporse 8-16 p longse, 8-4 p latge, 4“5-loculares, 
loculus summus in bene evolutis non major. — Habitu ad Batel- 
lariam fimoso-nigricantem, Muell. Arg., accedit, sed thallus sub- 
tiliter granulosus, apotbeeia minora et pallidiora et lamina dein 
Artbonise. Sporse caaterum magis divisas sunt. — Batellariapelli- 

Muell. Arg., qu80 etiam similis, sporis multo majoribus prseter 
alia recedit, et pra3sens deinab Arthoniopside accolen Muell. Arg,, 
iterum simili, sporis multo magis divisis et prsBsertim systemate 
gonidiorum difiert. Juxta Arthoniam Antillarum, ISTyL, locanda 
est.— In foiiis Palmarum minorum in reg. super. Amazonum, 
Trail. 

27. AETHOiSiiOPSis XEPTOSPEE3S£A, Muell. Arg. L.Bpiph. n, 43 ; 




in fob coriaceis Dicotyledon, in reg. super. Amazonum, Trail. 

28. Aethoniopsis agcolens, Muell. Arg. L. Bpiph. p. 17. — 
Artbonia accolens, Stirt. in Broc. BMh Soc. Glasgow, xi. p. 105 ; 
in fob Monocotyled. in reg, sup. Amazonica, Trail ; et secus Eio 
Hegro prope S. Gabriel, Spncce, !^. 498. 

29. Abtploniopsis cyahea, Muell. Arg. L. Bpiph. n. 17. — Ar- 
tbonia eyanea, Muell. Arg. in Flora, 1881, p. 233 ; in foiiis 

Monocotyled. in reg. sup. Amazonum, 
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30. AnmomoFSis OBMSA, Arj/- ; tballiis teniiissiine ina- 

enliformis, pallido-virens; gonidia primum cormato-pliyllaetidialia, 
series cellularam radiantes autem demum superne diseretip; 
apotliecia l-i| mm. iata, orbieularia et aiigiilosa et irrcgiiluriti^r 
late obloBga, nigro-fusca, subplana, griseo velatav. medio deinum 
nuda; sporse 16-17 ju longae et 6|-7| /£ lahe, obiongo- 

oboToidea?, ambitu pro genere crassa, utrinqiie late oblusa^ 1- 
localares, loculus summus distinete deminutus, penultinms 
reliquis major. — Similis A. palmulacem seqiieuti, sed apotbecia 
veiata et sporarum ambitus et structura differimt. — E cbarac- 
teribus valde accedere videtur ad Arihoniam mffimim, Stirt., ubi 
sporse graciliores et apotbecia rotunda. — In foliis Palmarum ini- 
notum in reg. super. Amazonum, TraiA 

31. Aethois-iopsis palmxjlacea, Aluelh Arg , ; siiniilima A. ac- 
colenU^MMeW. Arg., sed apotbecia demu’m pauilo majora et plus 
minusve angulosa, et sporao dein longe robiistiores, yalido digiti- 
formes, 17-30 g longm et 5-8 ft latae, e 2-3-'septato mox 5-sep- 
tate, loculus superior reliquis major. Systema gonidiale etiam 
primum normaliter pliyllactidiale, sed series dein versus extremi- 
tatem baud raro sensim segregantur. — In foliis Palmarum minoriim 
in reg. super. Amazonum, 

32. Aethothelium caistdiditm, Muelh Arg. in Mora, 1890, 
p. 194. — -Myriostigma candidum, KremfelJi. Licit, foliic. p. 22, et 
in Wuovo G-iorn. JBot. Ifal. vii. p. 45. — In foliis Laurineariim (nisi 
fallor) et Palmarum minorum in reg. sup. Amazonum, Trail ; nee 
non ad Eio Fegro, Spruce^ n. 628 ; prope Barra, Sjprme, n. 599. 

33. Mazosia Eotxfla, Mkell. Arg. in Bull. Soc. BoL Belg. xxx. 
p. 77. — Eotula vulgaris v. radians, Muell. Arg. in Flora, 1890, 
p. 191, qum primitiva Strigula rotula, Mont. OuK p. 140. — In 
foliis Palmarum minorum et Monocotyled. aliarum in reg. sup. 
Amazonum, Traih, et secus Eio Hegro prope Barra, Spruce, nn. 
461, 593, 611 ; Panure, Spruce, n, 578 ; et ad San Gabriel, Spruce, 
nn. 426, 466, 467, 491, 492. 

, V. aEAKTJiiAEis, Muell. Arg. in Bull Soc. BotBelg. 

XXX. p, 77. — ^Eotula vulgaris V. granulans, Muell Arg. in 
Mora, 1890, p. 192; ad flum. Amazonum, Trail:, et ibidum 
prope Iguape dos Spruce, n. 511; et in reg. Eio 

Negro, ad Panure, Spruce, nn. 531, 534 ; ad Maribitanus, 
Spruce, n. 641 ; ‘Bsivm, Spruce, nn. 450, 452, 460, 461, 549 ; et 
demum prope San Gabriel, nn. 426, 431, 478, 479, 
480, 492, 493, 497,499, 500, 504, 574. 



DB. O'. MUELLEE — LIOHEirES EPIPHELEI SPEUCEAKT. 329 


MazOSTA EoTTJLA, V. e-EA^S'ULAEIS, £ ATHALT.IFA. — ^Eotuk 
vulgaris Y. granularis f. athaliina, Muell. A?y, in Flora, 1890, 
p."192 ; haec eadem e^st ac plantula Paraguajensis a sub Slri- 
pda umUlicata, Muell. Arg. Lich. Parag. n. 214 deseripta, 
thallo omuino . destituta et juveuilis. Speeimitia Spruceaua 
(et Puiggariana e Brasilia meridioiiali) sunt melius evoluta, 
thallo omnino deficiente aut minute sparso-granuloso, apo- 
theeiis magis apertis, Lichenem dare diseocarpicum demou- 
strant, structura interiore ab ex Ilazosm non diver sa. — In 

- regione Eio Negro prope S. Grabriel, &pruce, n. 500. 

— — , Y. LiEYis, Muell. Arg. in Medwigia, 1891, p* 184 ; in 
foliis Palmularuin in reg. sup. Amazonum, Trail ; ad San- 
tarem, Spruce, n. 420 ; ad Eio Negro prope S. Grabriel, Spruce, 
n. 497 ; et prope Barra, Spruce, nn. 603, 611. 

34. Mazosia EMEEGEis^s, Muell. Arg. in Bull, Soc, Bot. Belg, 
XXX. p. 77 ; in reg. sup. Amazonum ad folia Palmarum niinorum, 
Trail ; et in reg. Eio Negro in variis foliis prope Barra, Spruce, 
nn. 450, 605. 

35. Mazosia tumidula, Muell. Arg. in Bull. Soc. Bot. Belg. 
XXX. p. 77. — ^Platygrapba tumidnla, Slirt. in Broc, BliU, Soc* 
Glasgow, xi. p. 103. — In foliis Palmarum (Stirt.) et Aroideanim 
in reg. sup. Amazonum, Traill', ei in reg. Eio Negro prope 
S. Gabriel, Spruce, n. 567. 

36. Mazosia STEiGULOTnES, Muell, Arg, Bull. Soc, Bot. Belg, 

XXX. p. 77. — Platygrapba striguloides, Krewpelh,, Lich. foliic. 
p. 15 ; in Ffuovo Giorn. Bot, Ital.yn,p. 41. — Eotula striguloides, 
Muell, Arg, L. p. 20.-— In foliis Palmarum et Aroidearum 

in reg. sup. Amazonum, Trail; ad Santarem, Spruce, n. 420 ; in 
reg. Eio Negro ad San Gabriel, Spruce, nn. 428, 443, 466, 501 ; ad 
XJanauaca, Spruce, n.439 ; ad Bdiim.re, Spruce, nn. 569, 577, 578 ; 
ad Barra, Spruce, nn. 445, 451, 592, 59»%607, 621. 

37. Aulaxina opeoeaphina, Fee, Fss, pp. c et xoiv, t. 2. fig. 6 ; 
Muell. Arg. in Flora, 1890, p. 191.— Platygrapba qnadrangula, 
Stirt. in Broc, Bhil, Soc, Glasgow, xi.p, 108,— In foliis Palmarum 
minorumin reg. super. Kmmomim, Trail i et in reg. Eio Negro, 
Spruce, n. 463 ; S. Gohriel, Spruce, nn. 458, 482, 563, 567, 570 ; 
ad Barra, Spruce, nn. 605, 455 (ulterior sine sporis). 

Trib. STEIGUEEiB. 

38. Steig-tjla ifiOEOGiBOTA, -iry. in Redwigia, 1891, 

p. 187 ; ad Eio Negro prope San Gabriel, n« 560, 

LIOT. J' /UEIir. — ^BOTAIXY, YOn. XXIX. 2 B 




bXKIGtTLA NlflEOCmCTA, V. SOtl'TA, Mupjl. Jn/.; lacini/c 
thalli discretffi et snbdiseretaj, nee eonbo late in liiseum eon- 
fluentes. Apotheeia et spone cum Kpocie couvcniniit.— 

Eio Negro prope Marabitanos, Sj>riice, n. GIO ; ad S. (iabriel 
Spruce, n. 560; ad Bai-ra, Spntee, n. 611. ’ 

39 . Steigtoa AEGTEON'EAfA, Ifuell. Afg. in. JuufJ. Jahrl vi 
p. 379 ; in fol. Palmukrum ad flum. Aimizonuin, JW/: ct ^eeua 
Eio Negro prope Barra, Spruce, u. 612; ad Cu.siqniaro. Spruce, 

— — , T. COOTEIJENS, Muell. Arp. Bull Soe. Bot. Bch. xxx 
p. 88 ; San Gabriel, Spruce, n. 560 ; Peuurd, Spm-o, n', BSti ■ 
ad Barra, n. 612 . ^ ^ 

40. STEXGurA DEPiiAHATA, JIuelL Arg. in Flora, 1885, p. S-lj * 

ad Eio Negro, Spruce, n. 418 . ' ^ ' 

41. Stigtoa ptochelea, JfBueiL Arg. hi Engl. Jah-l. vi. p. .‘^79 . 

ad flumen Amazonum prope Cnipure, Spruce, n. •122 ( iiareissiine 
aliis admixta). v 

GiAZiOTir, Muell. Arg. in Flora, 1 S 90 , p. 199 
(hic Cejphaleuros, Phycolog.) ; prope Gujaqiiil, Spruce, ii, 832 . 

43 « StEIOUXA COMPLAKATA- Vfi.v.. .qtttrttttcj •* 
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45. Strigula Muelt Ar^/m vi. 

p. 379. — Melanoplithalmum Antillarum, JE^ee, JEss, p. c, t. 2. 
fig. 2 , et Suppl. p. 147, t. 43, Add. fig. IS.— Ad Eio Negro 
prope San G-abriel, Spruce, n. 440. 

^ 46. Steigxtia. elegafs t. geituina, MueU. Arg. in Bngl. Jalirl. 
vi. p. 380; in foliis Dicotyledon, seeus Solimoee, Trail -, ad flum. 
Amazonum, Spruce, n. 422; in reg. Eio Negro, Spruce, n. 621 ; 
ad Barra, Spruce, n. 614. 

> ^^termedia, JMjuell. Arg, in TJngl. Tcihrb. vi. 
p. 380; in reg.Eio Negro prope Barra, n. 437 ; prope 
S. Grabriel, Spruce, n. 441. 

47. Strigijea ttnoitlata, JHuell, Arg. ; thallus orbicularis* 

planus, opaeus et glaber, eentro late eontinuus aut plus minusve 
in lacinulas radiantes solutas, lacinul® liueares, planse, undique 
crebre transversim subarcuato-plicataj, eseterum in ipsa superficie 
non longitrorsum costulat® ; apotbecia apiee deinum nudata, 
eseterum halonethallino obtecta (sporaeliaud vis®). — E-stju-oxima 
St. plancB seqaenii, sed lacinulse peeuliariter coneeutrice uudu- 
latffl sunt. Analoga est insuper concentricce, Muell. Ar^., 
ubi undulationes non radiatim sit®.— Ad Eio Negro SpruEe 
n. 472, parce. ’r, 

48. Steiguia peasa, Muell. Arg. in JEngl. JaJirb. vi. p. 381 ; ad 
flumen Caipuru in regione Amazonica, Spruce, n. 422 (pareissime 
tecta) ; in regione Eio Negro ad Panure, Spruce, n. 587 ; ad Barra, 
Spruce, nn. 600, 613; ad San Gabriel, Spruce, nn. 441, 560. 

49. SxErGTTLA SXTBTILISSIMA, Muell. Arg. in Flora, 1883, p. 346; 
in regione Eio Negro, ad S.' Carlos, Spruce,Tx. 623 ; ad S. Gabriel’ 
Spruce, nn. 476, 492, 554; ad Maribitanos, Spruce, n. 641. 

Trib. Pteentoe^. 

50. Phxllobatheeium epiphtllum, Muell Arg. in Mora, 
1890, p. 195; in fol. Palmarum minorum in reg. super, flum.’ 
Amazonum, Trail, 

51. PHYLLOPORmA EPiPHXLLA, X. p 21 

-Porina epiphylla. Fee, Fss. SuppLp. 75 ; in variis fol. vulgaris’ 
in reg. super. Amazonum, p ad liio Negro, nn, 419 

6 IB 3 ad San Gabriel, S^yruce, nn. 4iBBy4i77, 482, ^ 


2b 2 
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52. PHTELOEOBris-A Ei'FELA, Mwell. Arg. L. Einjth p. 21.— Yer- 
ruearia rufula, Krmpelk L.JhUic. [). 2( Y^„,n.aria rubieola, 
Stirt. Hell, on Liv. Leaves, p. f).— In rcy. A ninzoiiii'a variis loei^ 
'Teail ; prope Para, Spruce, ii. 5()(). 

, V. OBSCxrR.VTA, Muell. A rf/. hi Flora, I M)!), p. lOG ; 

in reg. super. Aniazonum, Trail-, et in rcg. Jii,, Negro a.l 
Panure, Sjiruce, n. 580. 

53. PiiYBLOi'OKrxA ni'BEXTioH, Jfuen. Arg. l.F.pip],. p. 21.— 

Verniearia rubeutior, Stirt. True. Thil. Sou. Ghsi/oii’, .\-i. p. ,iu7. 
— In rcg. super. Ainazonuin, Trail : in reg. Kio jS'egrn, ail San 
Gabriel, n. 5(J7; ad Barra, Spruce, n. 005; ml’l’aninv, 

Spruce, n 531. ’ 

64. Phy-llopohiita octomeua, Muell. An/, in Fhrru, 1800 
p. 198; in fol. Aroidearum in reg. super. Aiiaizonuni, Trail. 

55. PnxiLOPORiKA c.EnPLEScnxs, Muell. An/, ill Flora, ISOO 
p. 198; in regionc super. Nnui/.omun (a])otliedi.s hand bene 
evolutis), JraiJ. 

56. Phxllopobiita matypoda, Muell. Arg. L Lplph. p. 22 ; 

in fol. Dieotjledon. et Palmarum minorum in reg. super. Aiiia- 
zonum, Trail ; et in monte Tavita regiojiis ]{io N("'ro Spruce 
n. 631. " ’ 

57. Phtliopomna Spruceaxa, Sluell. Arg. ; thallus niacukris, 
tenuissitnus, fuseeseeiiti-virens, integer laevigatus ; gonidia bene 
pbyllactidialia ; apothecia circ. f’j- min. iuta, nigra, eonico-liemi- 
spbairica, aubprominenter ostiolata, in apice acuiiiisculo libentor 
trigono nitida, caeterum opaea ; spone in ascis angustis 8na?, 
circ. 20 p long® et 4p latm, fusifonnes, 4-loculares.— Aftini.J 
Th. lamprocarpm, Muell. Arg. ; sod tliallus alius etspone4-]oeu- 
lares, et deiu a Costarieensi Th. xmhilicata, Muell. Arn-., diffort 
tballo, ostiolo apiee baud umbilicato et sporis ntrinijiicsuljacuuu- 
natis. — ^Ad Eio XJaupes in reu. Eio Nenro. Snrui-p n .tsn 
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60. Teichaeia lefootheix, Me, Meth. p. 87, t. 3. figv ® 5 
in variis foiiis in regione Bio Negro, S. Grabriel, Spruce, nn, 566, 
572 ; Barra, Spruce, n. 548; Panure, Spruce, n. 585. 

Species HAPnoPTEEiJiJEiE, nnne ad Pungos a me relatse, ademnt 
4 sequentes a cl. Spruce in reg. Bio Negro lectse. 

61. Haplopyeenfla biscopoda, Mmll. Arg. in Mora, 1888, 
p. 273 ; ad San Grabriel, Spruce, n. 563. 

62. Hapeopyeenfea acebtata, Mmll. Arg. Licli. Faraguag. 
n. 239 ; ad San Gabriel, Spruce, n. 476 ; ad Barra, Spruce, n. 457. 

63. Hapeopteenfla geacieioe, Muell. Arg. m Flora, 

p. 273 ; ad San Gabriel, Spruce, n, 480; ad BaiTa, Spruce, n. 446. 

64. Haplopyeenfla tflgaeis, Muell. Arg. in Mora, 1883, 
p. 273 ; ad Barra, Spruce, nn. 445, 610 ; ad Paniire, Spruce, 
n. 583. 


The Biver Thames as an Agent in Plant Dispersal. By H. B. 
Gfppy, M. B. (Communicated bj W. B. Hehsley, F.B.S., 
A.L.S.) 

[Bead IGfch June, 1892.] 

In this paper I propose to state briefly the results of observa- 
tions as to the agency of the Thames, its tributary the Lea, and 
to a minor extent of the Boding, in the dispersal of plants. 

Not only in autumn, but daring the winter ^and throughout 
the spring, these rivers are ever carrying seeds, seed-vessels, and 
other vegetable drift to the sea. It might well be supposed that 
the autumnal floods, such as the severe floods of October 1891, 
would wash these rivers clear of vegetable drift, and that but 
little would be found in the spring. Such, however, is not the 
case. The months of January and February have yielded my 
richest collections both in this and in the preceding year in ail 
these rivers, and the explanation of this fact is to be found in 
the numerous checks that occur in the progress seaward of the 
vegetable drift. Winds blowing from the same quarter for a 
week or two, at right angles to the course of the river, cause a 
surface-flow across the stream, by which much drift is carried 
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out of tbe current ; and in tins manner a emiHideriible amonnt t f 
material is often caught in the survivincr patches of flags near 
the side or is embaved in a sheltered hollow in the bank, where 
it may remain for weeks or ereii months. In the lower parts of 
the Lea, between Lea Bridge and Park Lo<‘k, where the current 
is slow and the river divided up into numerous tortuous cliannols, 
large collections of drift are to be found in spring in some of 
the bends, especially after a long succession of easterly winds. 
Should westerly winds follow, the accumulation of weeks is 
carried in a few days into the centre of tlie river, and the drift 
proceeds once more down stream. Tiien, again, floods, when tlie 
waters subside, leave much material stranded on the banks or in 
their vicinity, and there it may lie for weeks or months until 
another flood picks it up. Amongst the lesser hindrances are 
the eddies, by which the drift may spend days in one locality. 
Here, again, the wind is an important agent either in keeping 
together or in dispersing the drift. This is well seen in tlie 
eddies at the weirs. When tlie wind blows towards the weir 
the descending drift scarcely collects in the eddy, but a mind 
blowing from the weir confines the drift in the eddy and there it 
accumulates. In this manner I saw a large amount of diato- 
maceous scum, mLich had been gatliering some days above 
Moulsey Lock, carried over the weir in an hour or two. The 
last obstacle to the descent of tbe drift is by no means the least. 
When, to take the case of the Thames, the seeds and seed-vesseis 
reach Teddington Weir, many of them liave been probably 
battling tbeir way down the river for months. On being carried 
over this weir they come within the influence of the tides, and 
there is no saying how many times they are carried to and fro 
in tbe reversing currents before they successfully pass Eiebmoud 
and proceed on their way to Kew, and probably enough, wdien a 
seed-vessel arrives Gravesend, it has actually traversed the 
distance below Teddington many times over. 

My experience of the Thames hitherto has been from Eich” 
mond up to Sunbury Weir, By using tbe tow-net opposite 
the weirs, and collecting the drift in other places where it had 
become embayed or caught in the flag-patches, I have gathered 
in a single day materials for months of work* Picking out 
individual seeds or fruits or bulbs is not a method to be recom- 
mended. It is not the way to sample the drift, as most of the 
smaller and dark-coloured objects escape notice. The only plan 
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is to tow the net along in the eddies where the drift abounds ; 
und this is often best done from the bank, or where the drift is 
massed together in quantity it maybe ladled indiscriminately 
into the net. The tedious labour of picking out the seeds and 
seed-vessels, <fec., from the rubbish has to be performed at home ; 
but the seeds and seed-vessels are by no means the only things 
to look for. Many an uniraportaut-lookiug piece of a stem or 
branch, if it is provided with a node, will reproduce the plant, 
though it may be only half an inch in length. In this manner I 
have raised plants of Scutellaria galericulata, I^asturtmm sp., 
from what seemed mere bits of floating rubbish, but which were 
really small fragments of their stems or branches. Then, again, 
the shoots of M^yosotis palustris and other plants are present in 
numbers, with several of the shoots and buds of the Potamogetons 
and of Sag itt aria sagittifolia. .But there will be found much that 
is not botanical amongst the rubbish. The entomologist, parti- 
cularly, will be interested in the large number of grub-cases 
that float about in our rivers all the year, and there will be iound 
numerous other minute forms of life which are beyond the 
subject of this inquiry. 

In my ignorance of a large number of the seeds and fruits, of 
the bits of stem, of the buds, and of the leaves, which in one 
case at least are able to reproduce the individual, I had to raise 
the plant. This served the double purpose of establishing the 
germinating power, or the reproductiveness, or at least the 
vitality of the seed, seed-vessel, portion of stem or branch, bud, 
shoot, or leaf, as the case might be, and of identifying the plant. 
But even after, with much labour, one has sorted out the collec- 
tions, and the seed-vessels and seeds have been placed in saucers 
of water covered over, where they will ultimately germinate, the 
large basin of rubbish should be left to stand. It will convey 
much information, as the spring advances, of the somewhat 
mysterious winter history of the Lemnm and other small plants 
that thrive on its surface. In fact, the whole method of inquiry 
is well suited to throw light on the winter history of many of 
the less familiar water-plants. 

My observations on these rivers are not yet complete, but I 
may say that collections obtained from the drift of the Thames 
and the Lea have much the same composition, the differences 
between them being few. The seeds and seed-vessels first begin 
to accumulate in any quantity in Octo ber, and on through the 
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winter, to the months of Eebruary and March, there are to he 
always found floating in these rivers, usually in numbers, the 
carpels oiBanunculm repens and Banunciiliis sceleraius ; the nuts 
of Lycopus europmus and Scutellaria galericulata ; the fruits, en- 
closed in the perianth, ol Airiplex patula^ JRimex conglomeraius 
and of two or three other species of Bumex ; the mericarps of 
Angelica sylvestris\ the nuts of Almis gluimosa and JBetiila 
alia ; the drupes of Sparganium ramoswn ; the carpels of Alisma 
Blantago ; and the fruits of different species of Oarex, Others 
less frequent, a few of which, however, are certain to be found 
during this period, when one collects a large amount of material, 
are the separate black carpels of Galium palustre and the seeds 
o£ Iris Bseudacorus. Some fruits, such as the carpels of Sagit- 
taria sagittifolia and the nuts of Boiamogefon natans^ occur 
frequently in the drift in the autumn but become scanty as the 
spring comes on. The above remarks apply to both the Thames 
and the Lea, but it should be added that the Thames is distin- 
guished from the Lea by the number of the seeds of Impatiens 
fulva and of the winged seeds of BhmmitJius Crist a-galU that float 
through the winter to the spring ; whilst JBidens achenes are 
more frequent in the Lea. 

G-enerally speaking, all the seeds and seed-vessels in the 
drift of the spring have floated through the "winter. This 
statement is not based merely on their occurrence in the drift 
of these rivers in the spring but also on a series of parallel ex- 
periments carried on through the winter indoors. The nuts, 
however, of the Alder and the Birch form exceptions to this 
rule. Alder nuts float for many months, but from September 
to June I have noticed that they are always dropping out of 
the cones into the water ; and in fact most of the nuts found in 
the drift in the spring have evidently, from their fresh appearance, 
been only a few weeks in the water. A similar explanation 
applies to the Birch nuts ; they only float a few days and 
yet occur in numbers in the drift in the months of Eebruary 
and March. 

With the exception of the Birch nuts, all the seeds and seed- 
vessels above named as occurring in the river-drift in the spring 
germinate in the water in March and April, if not belbre, and 
in nearly every case the germination is completed at the surface. 
It may happen sometimes that germination is delayed till the 
following year. Thus seeds of Iris Bseudacorus germinated 
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whilst still afloat after a period of 14 months in the water ; 

during the first spring, however, they were kept m a cool place 

but exposed to the light, and I thus prevented their germination. 

I scarcely think that this is at all a common event in our river-', 
as floating seeds have many enemies. Coming to the liberated 
dicotyledonous seedlings, I may say that as a general rule they 
float and thrive at the surface, developing the first few leaves, 
but not attaining a greater length than an inch or two even after 
months afloat, and never of course growing into a characteristic 
plant; though if stranded on a mud-bank, as I proved by experi- 
ment, they very readily strike into it and develop into the full- 
sized’ plant. The behaviour of the floating monocotyledonous 
seedlings is much the same ; in nearly all cases it is necessary ,.in 
order to develop into a plant, that they are stranded on the mud. 

I am now, however, trespassing beyond my limits. Space only 
permits me to make the scantiest of references to a matter in 
which probably lies the parting of the ways between land- and 

water-plants. ^ . 

Up to this point I have said nothing of the influence ot ice 
on river-drift. In the ice that in a severe winter covers the Lea, 
and forms at the margins of the Thames, seeds and seed-vessels 
are in certain localities inclosed in numbers. Biit for many 
reasons it is not an easy matter to find ice inclosing the drift. 
The indiscriminate examination of ice-blocks is perfectly useless. 
However, I may say that I found this winter, in the ice at the 
riverside opposite Hampton, numbers of the fruits of Bumex 
conglomeratus, Lycopus europtms, and Alnus glutinosa ; and in 
the Lea ice of last year I found the fruits oi Bidens sp., Lycopus 
europcBus, Manimculus repens, &c. ; and I may here add that in the 
ice of the ponds of Epping Forest I found the fruits of Scutel- 
laria galericulata, Lycopus europaus, Galium palustre, Botamo- 
geton natans, Carex sp., &c. My experiments show that the ice 
of an English winter does not affect the germinating powder of 
the seeds inclosed in our ponds and rivers. In fact, during 
the past winter I have had fruits of the above-named plants, 
together with those of Banunculus sceleratus, Atriplex patula, 
Sparganium ramosum, Alisma Blantago, and Potamogeion natans, 
inclosed in ice for twenty days, and the germinating power of 
their seeds does not seem to be at all affected, quite as large a 
proportion germinating as in the case of seed-vessels not inclosed 
in ice. In the shallow water of the Lea I found that when the 
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ice was frozen to the bottom, the underlying mud was also frozen 
for an inch or so and came tip in one eontinnons mass with the 
ice. In this manner I lifted up in the ice-slabs shoots of M^osotis 
palmtris, which I have still alive. However, as there is no space 
in this paper for dealing with the subject of iee-transportal, I 
can only here remark that seeds of Nupliar lutemi Nym^hma 
alba^ drupes of Bjyarganium together with nuts of more 

than one species of Fotmnogeton, which were 12 days in frozen 
mud in my saucers, freely germinated. 

Though ice does not affect the ultimate germination of the 
seeds and seed-vessels inclosed in it, it sends great numbers of 
them to the bottom after the thaw. The nuts of Fofmnogeton 
naians sink in quantities. Quite half of the fruits of 8j>arganium 
ramosum go to the bottom. Two-thirds of the carpels of Banun- 
cuius rejpens, about half of the fruits of Atnplex patiila^ and 
many of the carpels of Alisma Plantago also sank. On the 
other hand, the seeds of Iris Pseudacorus and the fruits of Pumex 
conglomeratus^ lyco'pus europmis^ and Scutellaria galericulata 
did not suffer much. The seeds and seed-vesvsels that sank 
after being inclosed in ice germinated freely afterwards, and 
in some cases the sinking evidently assisted germination. The 
cause of the sinking is to be found in the ice affecting the 
vitality of the outer coverings or buoyant portions of the fruit; 
a process which in the case of the fruits of Sparganium ramosum 
and Potamogeton naians directly aids germination. Another 
effect of ice is to send half the fronds of floating lemned to the 
bottom, the rest surviving to the spring. It may, in fact, be 
generally stated that after a thaw the surface of a river is cleared 
of a large proportion of the floating drift. . . . When a germi- 
nating seed or seed-vessel is inclosed in ice, germination is 
arrested ; but after the thaw, in the case of Pumex conglomeratus^ 
for instance, the process is often rapidly completed and a dimi- 
nutive seedling is prematurely discharged, which soon shows the 
first leaf and evinces other signs of vitality. If, however, germi- 
nating carpels of the two species of Ranunculus repens and 
aquatilis are inclosed in ice, many of them do not complete the 
process after the thaw, and rarely does a healthy seedling survive. 
The germinating carpels of Ranunculus sceleratus fare somewhat 
better. Should the seedlings of the plants above named be in- 
closed in ice, many of them will produce the plumule after a 
continuous period of 8 or 10 days in ice. In fact, some seedlings 
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seem to get fresh yigour in the ice, and, like those oi Uammmlm 
aquatilis and Hhinanthus Orisfa-gctlli^ will even develop the first 
leaf or leaves during the daily thaw, whilst locked in the ice at 
night, 

I pass now to the consideration of those seeds and seed-vessels 
which reach the sea. There is scarcely one of the seeds and 
seed-vessels common in the drift of the Lea and the Thames 
that will not float for months in sea- water and afterwards germi- 
nate. Fruits of Sparganium ramosum germinated after as much 
as twelve months afloat in sea-water; and those of Eanunculm 
repens^ Banunculus sceleratus, Galium palustre, JBidens sp., 
Lycogus europmus^ Scutellaria galericulata, Mentha aquatiea^ 
Atriplex patula^ Eumex conglomeratm^ Alisma JBlantago, Ipis 
Eseudacorm, &(i,^ with diifferent species of Carex, such as O. vulpina 
and (7. JPseudocyperus, germinated after periods of flotation of 
from 3 to 5 months, which were the limits not of their buoyancy 
but merely of my experiments. Mr. Hemsley treats at length of 
these matters in his work on the Botany of the ‘ Challenger V 
Expedition, a volume which has been an endless source of itispi- 
ration to me in many ways, and I cannot do more than touch on 
the fringe of the subject here. However, I may remark that 
many seed-vessels that will withstand sea-water will germinate 
also after a prolonged immersion in water of a much greater 
salinity. Those of Sparganium ramosum^ Garex Eseudocyperus, 
Scirpus mariiimus, <fee. will germinate after an immersion of 
months in sea- water, the density of which has been raised to 
1*050 by the addition of salt. The tiny seeds of Juncus com-- 
munis readily germinate after lying a long time in ordinary sea- 
water ; on the other hand, the seeds of Lemncd^il those of 
Lemna minor be taken as a sample, will only suffer a few 
days’ flotation in sea-water. 

The sinking of a seed-vessel in sea-water by no means involves 
the loss of the germinating-power of the seed. A fruit of Spar- 
ganium ramosum that sank after floating 11 J months in sea- 
water afterwards germinated ; and most of the fruits of Galium 
palmtre that sank during my sea-water experiments on that 
plant also germinated ; and I might give other instances. Sea- 
water causes the sinking of fruits by afiecting the vitality of 
the outer coverings, on which the buoyancy of fruits nearly 
always depends. We see this especially well in the case of the 
nuts of Fotamogeton natans, which, w^Mlst they float some months 
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in frssli wo^tGr, sink in a WGGk. or two in sGa-watoT. Xlios© niita 
tliat sank in sea-water usual! j germinated. In &ct, I could get 
no other nuts to do so,tlie reason being that the decay of the 
, outer covering of the nut is a necessary step to germination, 
because upon it depends the opening out of the valvular portion 
of the endocarp : a sound-looking nut does not germinate ; and 
thus sea-water accomplishes in a week or two what may take 
months in fresh water to be brought about. 

A word with regard to the germinating fruits that may reach 
the sea. Those of Eumeac have their germination arrested, and 
lose by rotting the protruding portion of the radicle ; but, strange 
to say, should they get into a freshwater estuary after a week or 
tw^o at sea, the tioating fruits will proceed with the germinating 
process, and an undersized seedling will be prematurely dis- 
charged, which soon recovers itself and develops the plumule. 
On the other hand, if a germinating seed of Irk iBeudaeorm 
reaches the sea, the protruding portion of its radicle soon rots 
off, and the germination is not continued when the seed is placed 
again in fresh water. There are rare cases, however, where the 
germinating seed or seed-vessel is not much affected by seu-water, 
in which, in fact, the carpels of Banunculus sceleratus germinate. 

Tloating seedlings are doubtless carried down to the sea 
in numbers every spring. Some, such as those of JBidens sp., 
Nuphar luteum, Mentha aquatioa^ and Alkma Flantago^ are killed 
in a day or two and sink to the bottom. Others, like those of 
Eanunculiis sceleratus, Galium palustre, and Eumex conglomeraius, 
may in some cases float a week or ten days and yet recover. 
But the recovery is very tedious. A large part of the axis rots 
off, and the cotyledons often die as well : yet from the mutilated 
remainder I have raised plants. Still there must he littoral 
plants that largely owe their distribution to the ability of their 
seedlings to float and live in the sea. The seeds of Salicornia 
herbacea, for instance, sink in sea- water even after a winter’s 
drying. Yet they germinate freely in sea-water, and the liberated 
seedling rises to the surface and thrives. The same, however, 
cannot be said for the seedlings of Spergularia rubra and Are- 
naria peploides, plants which frequent, however, sandy shores, 
whilst Salicornia herbacea is found on muddy flats washed by the 
tide. I have touched incidentally on these plants, though the 
subject is foreign to this paper. 

Having dealt very briefly, and of necessity very incompletely, 
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with tbe drift of these rivers, I pa^s on to remark on its negative 
character, as indicated in the absence of the seeds and seed- 
vessels of most of the familiar water-plants that flourish in their 
waters, a suggestive fact when we remember 
bution of these plants. In other words, we find in the dnf the 
seed-vessels and seeds of the plants that live on the banks rather 
than those of the plants that hve in the water. One mis^s, 
with two or three exceptions, the nuts of the Potamogetons. We 
find none of the seeds of the yellow and white Water-Lilies, 
mphar luteum miS. Nymplma alba. Not even the nuts of the 
-Wiiiev-7^vsi(iav\3, (Polyffonum ampTiibium) are to be seen. Nor 
do the fruits of the Water-£anunculus(-Ba»M«cMi!i^s aquatilis) or 
of the Water Forget-me-not {Myosotis palmtns) come under eur 
notice Where are the fruits of Geratopliyllum iemersum and the 
nuts of Scirpus lamdris, plants that are common enough in 
places in these rivers? The missing seeds and seed-vessels I 
Ld by my experiments to have little or no floating-powmr 
either in a river or in the sea: they are to be found lying in the 

river-mud. . , 

I will take, first, the case of Sdrpus lacustns. Even it the 
nuts are kept dry for eighteen months, they will not be able to 
float more than a day or two, and the terminal tufts of spikelets 
give no aid in transport. And yet we have here a plant that 
is found all over the globe. As far as I can judge at present, 
Soirpm nuts, as a rule, sink (for instance, those of 
lustris sink like a stone) ; and thus they differ strikingly from 
the fruits of the Carices, which can often float a winter through, 
though owing their buoyancy entirely to the utricle. There is, 
however, an exception in the case of the sinking of Sotrpus 
nuts those of maritimus floating some time, a circiim- 

stance that may perhaps explain its station. However^ this may 
he I will return to the question of Scirpm lacustris. It is 
found everywhere, and can get hy water nowhere ; and we are 
driven to find an explanation of its wide distribution m the 
agency of birds. Basing his conclusion on, as I infer, similar 
grounds, Mr. Hemsley, in his account of the Flora of the 
Bermudas, attributes its dispersal to birds. Wild duck probably 
aid in the dispersal of this plant as well as of others of the widely- 
spread species of Seirpm. As yet, I have only examined 
four of these birds, and three of them contained in their 
gizzards the nuts of Scirpm or of other genera of Cyperaceae. 
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Scirpus nuts from two wild ducks purcliased in the latter part 
of February have since germinated. 

Next I take the instance of Cerafoph/Uum iemenum. The 
pWnt flowers freely in the Lea ; hut I never found a mature 
,,Tiut, and in fact, after much disappointment in my greenhouse, 
I brought only a solitary fruit to maturity. The fruit sinks 
like a stone, and the plant is soon killed in sea-water ; so that 
we cannot look to water for the dispersal of a plant that has 
established itself nearly all over the globe. Eein found it in 
the Bermudas, and Horne in the Fijis; and Hemsley classes 
its nuts with those seed-vessels that are probably transported 
by birds. For similar reasons, the widely spread Foippomm a7n- 
pliibiiim must owe its dispersal to birds its young stems or 
shoots,! -Ig inches long, are to be found floating in the Thames and 
the Lea in January and February ; but its nuts will only be found 
in the mud. The fruits of Rmiiincidus aquatilis and Mposotis 
palustris cannot float very long even after drying ; and for tlieir 
dispersal we can look only to the transporting power of ice 
bearing frozen mud underneath it, or to the agency of birds. I 
should add that one of the most conspicuous features of the drift 
of the Thames and the Lea, both in the winter and in the spidng, 
are the floating shoots of Mposotis palustris ; they will float only 
two or three days in sea- water and are unable to survive. 

With regard to the two Water-Lilies, I cannot help thinking 
that they owe their dispersal to birds. When the fruits of 
FfymplicBa alba rupture, the seeds, buoyed up by tiny bubbles of 
air confined in their gelatinous arils, can float a day or two, but 
that is all. The aril decomposes, the bubbles escape, and the 
seed sinks. In a dilferent fashion, when the fruits oi ITupliar 
luteum open, the white carpels, with their numerous seeds, float 
away down the stream, and may remain at the surface a few 
days, when they decompose, sink, and carry the seeds to the 
bottom. The process of detachment of the carpels may be 
watched in the river Boding: as they float down the stream, 
they are conspicuous on account of their whiteness, and might 
easily attract birds. Water-fowl have been observed pecking 
the Nuphar fruits that abound on the surface of the Wanstead 
lakes 5 and I have noticed one or two of the fruits in these lakes 
half eaten, as if by birds. Tbe fruits of Nymphma alba being 
submerged do not present the same opportunities to birds ; 
but when one bursts, a process sometimes accomplished in a few 
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liours, some 1600 or 1700 seeds rise to the surface, where they 
float in a mass wliicli, on account of the gelatinous aril in- 
vesting each seed, looks like a patch of fish-spawn. During its 
day or two of flotation this would doubtless often attract birds. 
There are many interesting matters relating to these plants, 
when viewed from the standpoint of their dispersal, to which I 
cannot here refer. However, I should remark that, curiously 
enough, the seeds oi Nuphar luteum, after drying some weeks, 
are able to float several weeks in sea-w^ater, though their buoyancy 
in fresh water is not much increased. But the seeds kept floating 
in sea-water have not yet germinated ; and if they do, it is 
doubtful whether in such an experiment we are at all imitating 
the process Hature adopts in the dispersal of these plants. • 

Lastly, I come to the Potamogetons of these rivers, many of 
which are found all over the globe. Most of them present little 
or no facilities for their dispersal by sea. Take, for instance, Po- 
tamogeton densus. Its fruits sink at once both in fresh and salt 
w^ater, and yet the plant frequents Europe, Asia, and America. 
The same may be said of the fruits of JBotamogeton obtusifolius, a 
plant very widely distributed. The nuts of Fotamogeton perfo- 
liatus will not float more than a week or two in the sea, though 
floating often several weeks in fresh water ; and yet this plant, 
as I learn from Bentham and Hooker’s ‘Handbook,’ is found all 
over the northern hemisphere, and even in Australia. These 
plants, by their floating shoots and portions of their stems, dis- 
perse themselves in rivers; and from these materials found 
floating in the river-drift in the spring I have raised plants. But 
they present little or no capacities for sea transportal ; we must 
therefore attribute their dispersal to birds. 

These examples will, I think, be sufficient to illustrate my 
argument" that for the dispersal of many of our water-plants we 
must look to birds; and it would seem that birds adopt a more 
systematic plan of stocking distant rivers and ponds with the 
same plants than that with which they are usually credited. This 
is not a strictly botanical matter, but rather a subject for ordinary 
observation. Griving mj opinion for what it is worth, I should 
be inclined to consider that the seeds and fruits of many water- 
plants are more frequently transported in the digestive canal 
of a bird than in mud sticking to its feet or plumage. The 
Scirpus nuts that germinated after being taken from the gizzard 
of a wild duck must have been originally sifted out of the river- 
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or pond-rnud in which the bird sought its food; and I cannot 
help thinking that wild ducks and their kiiidrecl, when straining 
the mud, mast often swallow the seeds or seed-vessels of the 
numerous water-plants that are not represented in the Thames 
drift, and which, by experiment, w’-e leam have little or no 
buoyancy in water. In the favourite haunts of these birds, 
abroad and at home, an investigator might, without much trouble, 
carry out this inquiry; yet in the birds seat from many parts of 
the world to onr London markets we have by no means a limited 
field of research. 

There are one or two miscellaneous matters coneerning the 
Thames drift to which I will refer in corieludiiig this paper. They 
ape concerned rather with particular plants than with the general 
principles of dispersal. 

Not the least interesting things that I found fioating in the 
Thames in March were a few buds of IL/iiroeharis Morsm^- 
rancd from which I am now raising plants ; and I will take 
this opportunity of giving in a very few words the results of 
numerous observations and experiments on a plant to which I 
was especially attracted by reason of its wide distribution. It 
is, I think, well known that in this climate it propagates itself 
rather by buds than by seeds. I bad great difficulty in getting 
any seeds from plants in my greenhouse, or in the lakes and 
ponds of Epping Forest, and none have yet germinated. Many 
of these buds float through the winter from the autumn to the 
spring, when they expand or, to put it more accurately, throw 
down their leaves and develop into the characteristic plant. I 
have now plants growing from buds I have kept fioating from the 
autumn to the spring, plants growing from buds found fioating 
in the Wanstead lakes in the middle of December and in the 
Thames in March, plants growing from buds that were inclosed 
some weeks in ice, and plants growing from bads that sank after 
floating a week or ten days in sea- water, which is the limit of 
their flotation in the sea. Thinking these hardy little buds were 
capable of a great deal more, I tried the effects of some months 
of drying ; but as yet they have failed to respond. It is scarcely 
likely, however, that the plant was introduced into this country 
as a bud. The seeds sink in fresh water and sea-water ; but one 
could hardly regard them as able to withstand a bird’s digestion. 
When the fruit bursts, the gelatinous pulp containing the seeds 
is discharged, part of which sinks slowly whilst some of it adheres 
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to the outside of the fruit. This material would .he very likely 
to adhere to the plumage of a bird sitting in the water, and on 
its drying the seeds in it would he firmly attached to the 
feathers. . 

Moating in numbers in the drift of the Thames and the Lea 
and of the ponds of Epping Eorest from the autumn on through 
the winter to the spring occur the detached leaflets of Car da- 
mme hirsuta* I have kept some afloat the winter through, and 
have obtained plants from them in the spring. I have plants 
grown froni leaflets found floating in the Lea in Eebrnarj, and 
am now growing plants from leaflets found floating in the 
Thames in January and Eehruary, and also plants from leaflets 
that have been some weeks in ice. A week in sea- water destroys 
the reproductive power of the leaflet j nor do they seem to 
withstand drying, for the wind might he a very important agent 
in transporting the dried-up leaflet ; but my experiments on this 
matter are not yet complete, and my notes on this plant have not 
yet been put into shape in consequence. 

Lastij^ I come to the Lemncs, as characteristic of our rivers as 
of our ponds and ditches. In botanical textbooks reference is 
made to the disappearance or sinking of the fronds in autumn. 
Lemna minor fronds collected in the Lea in October remained 
at the surface through the winter, and are now thriving. I 
found the fronds during every month of the year, either in a 
river or in a pond or ditch. Sometimes I have found them in 
quantity inclosed in ice, as in the ponds of Epping Eorest in 
the middle of December. Seeds that I found floating in Eehruary 
in the river Lea and in an Edmonton ditch germinated in March 
and reproduced the plant. The seeds will germinate after 
floating a day or two in sea-water, but a week’s immersion 
kills them. Sea- water kills most of the fronds, even after a day’s 
flotation; but some recover, and in one or two rare instances 
survived a week in the sea. The fronds do not survive twenty- 
four hours’ drying in fine weather, whether in the sun or in the 
shade ; but in rainy weather can withstand an exposure of 
one or two days, and might thus he carried a few hundred miles 
entangled by their rootlets in a bird’s plumage. Lemna gihha 
apparently disappears in the winter, a few dead, fronds only 
coming undex mj notice, Lemna 'polgrrMm is represented iu 
the wdnter by small single rootless fronds quite different in ap- 
pearance from the characteristic fronds of the spring and summer. 
niOT — BOTAKY, Ton. SXIX. 2o 
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I found them floating in the Lea and the Tliaines in January, &c. 
Lemm trisulca seems to, live through the winter in the. Lea .and 
Thames. After many weeks of frost in the winter of ,1890-91, 
I found it in January inclosed in c|uantity in the ice of an Epping 
Forest pond. The fronds of X. and trmdca. 

behave like those of L, minor both in sea- water and when 
dried. 


A Monograph of the Gemis 

. By F. N. Williams, F.L.S. 

■ ; ; [Bead 4,th Febmarya ■ 

Most of the species of DiantJms are perennial ; a few are annual, 
or even biennial. The csespitose habit of many of the perennial 
species is due to the development of dense and leafy barren shoots, 
in which the internodes are almost suppressed. The rootstock 
produces barren shoots and ascending flowering stems. The 
stems are either terete or angular, i. <5., they may assume a 
cylindrical or prismatic form ; in the latter case the number of 
the angles bears a definite relation to the phyllotaxis. As the 
leaves are opposite and decussate, stems that are not cylindrical 
have four angles, and the acuteness of the angles determines the 
furrowed condition of the surface. Angular stems are more 
frequently than not glabrous. Throughout the genus the nodes 
are well-developed, and such as to give the stem and its branches 
a jointed appearance ; this is the more marked from the fiict that 
the lamina springs direct from the stem without any intervening 
petiole. The internodes, which are almost suppressed in the 
barren shoots, in the flowering stems seem to bear some sort of 
relation to the leaves borne upon them, being sometimes equal 
in length to the leaves, sometimes double the length, and the 
ratio seems to obtain to the apex of the stem, where both inter- 
nodes and leaves become shorter. Examples of shortened inter- 
nodes are seen in the rosette of leaves at the base of the stem of 
X. in the fascicled leaves of the barren shoots of 

D. plumarius, and generically in the squamiform leaves beneath 
the floral organs. In the flowering stems of X. longicauUs the 
nodes are very distant. Since the intercalary growth is at its 
maximum, and persists longest at the base of each, in Dianthm 
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similarly as it does in Grasses, it is at tMs point in the vicinity of 
the lower node of each internode that is found localized helio- 
tropic flexion. Positive heliotropism is, however, very feebly 
expressed. It is rarely that the stems spring as absolutely simple 
from the crown of the rootstock. They may alfect a simplicity 
by a bifurcation deep in the csespitose shoots at their origin, or 
by producing two divergent flowers at their termination. It may 
be difficult to determine to what extent their divergence from the 
crown of the rootstock is distinct, and how far the terminal 
flower-cluster may be reduced to a few flowers on a stem. The 
characteristic mode of branching is cymose, frequently in dicho- 
tomies. Sometimes, as in JD. callizoniis^ the simple unbranched 
stem terminates in a solitary flower. • 

Leaves , — The two leaves of each whorl are opposite. The suc- 
cessive whorls of two leaves alternate so as to produce the 
decussate phyllotaxis. In Byring a and Bambucm the leaves are 
similarly arranged. It is the most frequent of alternate whorls 
of two leaves, but in BJiamnuB the two leaves of each 

whorl are usually at a slightly different level. The mature leaf 
is symmetrical, though in the aciculate leaves of a few species, 
such as D. ^ioiifolius, this is not always patent : it is sometimes, 
as in D. larlatus, contorted at the base. The midrib is usually 
strong, and determines, by its position in the mesophyll and its 
relative size to that of the leaf, the character of the laminal sur- 
face, whether j)lane, carinate, or canaliculate. If it is situated 
nearer the inferior surface of the lamina, the leaf may be both 
carinate and canaliculate, or it may be carinate and plane, accord- 
ing to the thickness; but a leaf that is canaliculate on the 
superior surface is never plane on the inferior. The leaves are 
connate at the base, and frequently contracted at that point, 
resembling in this respect those of imbem. T^ the 

mature leaf is linear and grass-like ; those of the barren shoots 
are generally longer and broader than those of the flowering 
stems. The apex is more or less acute or acuminate, sometimes 
pungent, more rarely obtuse. The margin is entire, but is not 
sharp as in that of the leaf of grasses, and is often ciliolate or 
scabrous. The leaves of some species are of firmer texture than 
others, occasionally almost crassnlaeeous. The glaucescence 
characteristic of so many species temporarily disappears on pres- 
sure of the leaf between the moist fingers. The cataphyilary leaf 
is represented in the well-marked leaf-sheath. This last partakes 
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of tlie triplasic character of stipule, petiole, and scale. The upper- 
most leaves, distinct from the calyx, ])y some authors called 
bracts, are but sqnamiform modifications of the true foliage- 
leaves. The true hypsophyllary leaves occur immediately be- 
neath the floral organs, where they form au epiealvx of bractei- 
form scales, generally in two pairs. 

These '.organs, above referred to, are very variable in 
form, texture, colour, and number., ■ The iiuin.ber is not always 
constant in the same species, and where, there are three, pairs, 
the inferior pair are always longer and narrower than the other 
two pairs, thus approximating in form the uppermost leaves. 
The study of the bracts themselves as a link in the continuity of 
the nutritive and reproductive organs exhibits remarkable rela- 
tions. Growing close under the periantb, they form part of the 
flower ; they resemble the leaves in their decussate arrangement, 
and the petals in their general contour. In their colour and 
texture they exhibit also transitional characters : sometimes her- 
baceous, like the foliage-leaves, sometimes stramineous or coria- 
ceous, sometimes tinted purple or red, like the petals and eatyx- 
teeth. They are generally four in number to eacli flower, but 
vary from two to sixteen ; wdieii there is but a single pair, they 
rather approximate in form the Ibliage-leaves. It also appears 
that one of their functions is to protect the delicate tissue of the 
calyx from perforation by insects attempting to reach the nectar 
from below, instead of approaching from above the flower, and 
by this means brushing the anthers and fertilizing the ovaiw» 
Bracts with mucronate points are generally closely applied to the 
tube of the calyx, whilst those forms with acuminate points are 
usually patent. The length of the bract is determined rather 
from its aristate prolongation than from the length of the lamina. 
How closely the differentiation of the appendages of the essential 
reproductive organs is related to the form and variation of the 
nutritive organs, is seen in those cases where groups of organs 
or of their appendages are transformed into those of next higher 
or lower type under changed conditions of environment. They 
may inclose but I of the tube of the calyx as in J). mbacaulu^ 
or they may extend beyond it as in D. glacialis. They may be 
small rounded scales as in D. CaryogJtyllus, or slender awn-like 
appendages as in D. aiomarius var. selisqiiameus. 

The Mower. — The morphology of the entire plant, and particu- 
larly of the flower, is that most favourable to entomophilous 
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cross-fertilization. Por in typical forms tlie barren slioots 
springing from the crown of tlxe rootstock are sli ort and decuin- 
bent, and thus expose the ascending and conspicuous flowering 
stems. And these are simple and paucifloral, or slightly branched^ 
thus distributing the inflorescence over a proportionally wider 
area. The flowers are always terminal, and consequently not 
concealed by the dense barren shoots. The flowers are for the 
most part specious ; when solitary, they are large and con- 
spicuous; when small, they are collectedi into dense fascicles. 
The general coloration of the flower, and the frequent variegation 
of the lamina of the petal, is an inducement to the most fastidious 
of hymen opterous visitors, associated as it often is with the most 
fragrant perfume and easy accessibility. In the solitary o«? 
geminate flowers of Oaryophyllastrum^e petals are repand, large 
and specious, slightly excavated, and well supported on the cup 
of the strongly-nerved calyx ; in the fasciculate inflorescence of 
Gartlimianastrum and the capitular inflorescence of iProliferas^ 
triim their close apposition gives mutual support and a large 
variegated area. The stamens and petals spring from an annular 
ridge of the torus encircling the gynophore,Jwhich latter is in 
the form of a prolonged axis between the calyx and the corolla. 
This ridge bears on its inner border a yellow fleshy cushion^ 
which is the nectary, and in its glands there is secreted the sweet 
fluid which attracts the fertilizing insects. 

JBeriantK — This consists of three parts : (1) the imbricated 
bracts; (2) the gamosepalous calyx; (3) the corolla of five 
distinct petals. The metamorphosis of the fioral organs is well 
shown in the production of double flowers by cultivation- These 
double flowers in the carnations and pinks are produced by the 
assumption of a petaloid appearance by other organs. Not 
always, however, are the supernumerary petals either reverted 
stamens, or carpels, or petaloid sepals, but are instances of 
abnormal pleiotaxy, without reversion of essential organs to 
flower-leaves. The teratological tendency of cultivated forms 
is towards pefcalody. The prolongation of the torus into a stipiti- 
form gynophore seems to be analogous to the internode between 
the tW'O successive whorls of the foliage-leaves, and in this ease 
separates the whorl of the calycine from the whorl of the corol- 
lary leaves. 

Galyoo . — The calyx is cylindrical, sometimes contracted above, 
often brown or purplish at the base. The teeth are acute, acumi- 
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nato or mucrciiatc, and either ciliolate, smooth, or membranous 
at the edges. The whole of the tube of the calyx is nmltistriate, 
and the nerves are well-marked and parallel, of which there 
are 7, 9, or 11 (3 in J^roliferminmi) to each lobe. The fasciculus 
of nerves to each lobe is boxmded by a membranous part marking 
the division into sepals* When the stems are pubescent the 
calyx is usually more so. In very rare instances, as in D, €-yri, 
it is covei’ed with small warts, and the striation is obscure. 

Petah. — ^Each of the two parts of the petal is quite distinct, 
and this constitutes really the only generic character which 
separates Diantlms fsoin' Tu-%ic<i. The claw is very pale; 
the blade is hriglit-coloured, but frequently paler on the under 
surface. Chorisis in the petals is reduced to its simplest form, 
viz., a capillary outgrowth at the junction of the blade with the 
claw, and is the homologue of the corona in BUene.ixiii the ligula 
in Lychnis. This bearded condition of the petals serves to dis- 
tinguish groups of species. The segmentation of the blade to 
such an extent as is seen in the fimbriate species is very uimsual 
in flowers ; and the retnse margin in JD. glumaceus is the least 
specialized modification of the laminar margin. In the same 
species petals may he entire and dentate, but they are never 
entire and fimbriate or dentate and fimbriate. As to the degree 
of incision of the petals which should place a plant among the 
fimbriate species, I think no sharp line can be drawn. They 
should certainly include those whose petals are incised halfway 
or more from the margin to the throat, probably also all those 
with the blade incised to one-third of its depth. In those that 
are not so deeply incised we have to consider the relative 
length and breadth of the teeth or fimbrice themselves, apart 
from the undissected intermediate area and the degree of their 
acumination. 

Stamens. — The dichogamous development of the essential 
organs is usual throughout the genus. In the individual flowers 
of the same plant the reproductive organs are almost invariably 
proterandrous, but this proterandry takes place at different times 
in the different flowers of the same plant ; this is well seen in D. 
deltoides mA D.libumicus. This dichogamous mode of develop- 
ment undergoes a certain modification to serve similar purposes 
in D. Armeria and other species. Though proterandrous func- 
tional activity is the form of dichogamy which generally obtains, 
it is not so well marked in this plant ; consequently that modifi- 
cation obtains which is adapted in other cases to intercrossing 
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among hermaplirodite flowers, in wMch synantliesis is the rule ; 
and we find dimorpHic flowers. The petals are grooved by the 
respective filaments of the five outer stamens. The colour of the 
anthers is variable. 

Ovary . — This organ is unilocular, with remains of apparent 
dissepiments. The two styles are free at the base, pale and 
slender, and curve outwards in opposite directions, frequently 
forming a beautiful double (helicoid) curve* outwards and down- 
wards. In synanthetic specimens and cultivated forms which 
accidentally produce female flowers, frequently the styles are 
curiously contorted, crossing each other and standing nearly 
upright, and larger than those of the proterandrous flowers. The 
dehiscence of the capsule bears a more definite relation to the 
number of the styles and the phyllotaxis than to the subdivisions 
in the whorls of the other reproductive organs. 

— The seeds are peltate or orbiculate, convex above, and 
either plane or somewhat concave below; attached by the inner 
surface (not by the margin) to funicles which separately spring 
from the columnar placenta. The curved funicles have their 
slight convexity turned outwards, so that the seeds are directed 
downwards. The embryo is straight, and is usually situated 
excentrically in the albumen. 

The affinity of I)iant}ms allied genera is shown in the 
annexed diagram, in which the degree of divergence, one genus 
from another, is indicated by the greater number of connecting 
lines. 

Velezia. Allochxusa. 


Dianthus. Acantlxophyllmn. 




Tunica. 


:Gypsopliila. 
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Calyx tubulosuSj'S-dentatus, teniiiter et £ec|iialiter iniiltistriatiis, 
nervis parallelis ad quodque sepahiiii 7, 9, vel 11 (3 in Frollferas- 
tro) parte membranacea inter 5 nervorum fascieulos ; Inracteis (L e. 
squamis calyeinis) per paria calycein involiicratim eingentibus, 
paribus ssepius insequalibus. Petala 5 ; lamina abrupte atteiuiata 
s^epius in unguem elongatum, integra muUidentata vel limbriata, 
rarissime retusa, elegant ia ssepe maeulata.. Stamina 10. Torus 
ssepius in gynopborum stipitiforme plus minus elongatus. Ova- 
rium uniloculare styli 2, a basi distincto. Capsula evlindrica 
oblonga vel rarius ovoidea apice dentibus valvlsve qutituor de- 
Mscens. Semina discoidea vel orbiculata, supra convexa, infra 
plane compressa concavave parum, ad medium faciei interioris 
planae vel concavse umbilicata ; in placenta columnari iinbricata. 
Embryo rectus, in albumine stepius exceiitricus. 

Herbse perennes nonnunquam anniite, rarius suff rutieos^e, ramis 
articulatis, teretibus vel tetragonis, ad nodos tumcscentibus. 
Eolia exstipulata, angusta, vulgo gramiuea, supreinis subulatis, 
ssepe glauca, margine scabra. Inflorescentia terminalis ; ilores 
solitarii cymoso-paniculati fascicuiati vel aggregato-eapitati, 
vulgo rosei purpureive, nunc rubri, rare albi, nunquam lutei. 

Subgenus L CARTHUSIANASTRUM (p. 358). 

Oaudex annuus v. perennis ; perennibus turiones decurubcaites steriles 
emittens atque caules adscendentes lioriferos. Folia subfloralia berbacea, 
subherbacea, v. omnino scariosa. Inflorescentia eyinoso-paniculata, v. 
fasciciilis dicliotomis v. capitulis aggregatisj in suffruticosis iuterdum 
lloribus solitariis. Calyx subcyiindricus. Petala semper dentata. Torus 
parum elongatus. 

Sectio i. Armerium (p. 359 ). 

Ilerbse annuae. Caules teretes. Folia subfioralia lierbacea. Bracteas2. 
Calyx dentibus 9-11-nerviis. Petala barbulata. 

D. Armeria^ pseudarmeria, corpmbosus, tenuiJioruSf glutlnosus, 

Sectio ii, Suffruticosi (p. 361). 

Perennes suffruticosi. Folia subfioralia herbacea. Infiorescentia non 
deusa; ilores cymis paniculatis v, fasciculis dicliotomis, v. solitarii. Petala 
barbulata. 

* In the following enumeration, only the more imporlaiit synonyms have 
been cited under each species, the remainder being incorporated in the index, 
pp. 470-478. 
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Subsectio 1. Tubulosi {p. 361), 

Calyce apice non attenuato. 

Folia non aeerosa. Braetea; 8~16. 

D\ arboreuSi frutkosusj pendulus, actinopetalus, Bisignani, 'oirgatus, 
Bertolonii, 

Gauies 1-2-florL Folia non acerosa. Bractese 4-6. 

D. elegans, 

### Rami floriferi 1-2-flori. Folia acerosa, pungentia. Bractese 4-6. 

D. juniperimSi acipJiyllus^ rigidus. 

Subsectio 2. Contracti (p. 364). 

Calyce apice attenuato. • 

jD. Friwaldshyanus, gracilis^ hijloruSy Mercurii. 

Sectio iii. Carthusianum (p. 365). 

Herbte perennes. Folia subfloralia seariosa^ rarissime iierbacea. In- 
florescentia densa, capitata. . Petala nonnunquam imberbia. 

Subsectio 1. Microlepides (p. 366). 

Caules teretes. Folia subfloralia scariosa. Bractege lanceolatse. Calyx 
dentibus lanceolatis acuminatis v. acutis. 

^ Bractese herbacese. Petala imberbia. 

D. trifasciculaius. 

» Bractese scariosse. Petala imberbia. 

B, nardiformis, lihurnicus, tymphresteus, 

Bractese scariosae. Petala barbulata. 

D. transsilvanicus, keptanmrusymscidus, japonicus, MuscManus, pini- 
foliuSt cibrariuSf calocephalus, giganteuSfhanaticus, 

Subsectio 2. Carthisianoides {p, 3^\), 

Folia stricta, subfloralia scariosa. Bractese siccse. Calyx dentibus 
lanceolatis, acuminatis acutis v. rarius mucronatis. Petala obovato- 
cuneata, barbulata. 

Bentes calycis acuxninati V. acuti. 

B. CartJiusianorum, Knappiiy ambiguus, Bchlosseri^ slamniciiSf pelvi- 
formis, cruentus, Lydus^ lilacmus, barbdtus, subbarbatus, diutinus, Bor-- 
basii, capitatus. 

Bentes calycis mucronati. 

B. intermedins. 
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Subsectio 3. Ifacrolepides (i), 3S5). 

Bractere 4, ovatje patentes. 

Involucri phyila scariosa, rariiis Iierbacea. Petala barbiilata. 

D. compactiis, crasslpes^ 'Girardini, aspendiis^ eoUinus, hjmemkpis' 
polymorphuSj plahrhiscuhS) pseudoharbatus, toletanus^ tristis. 

Involucri phyila et bracteaj scariosa. Petala imberbia. 

D* cinnabarinus, stenopetalm, 

Involucri phyila herbacea. Calyx verruculosiis. Petala barbiilata. 
D. bitlisiamis. 

Subgenus XL GARYOPIIYLLASTRUM (p. 390 ). / 

Caudex perennis, herbaceus, breves turiones steriles clecmnbeiitesa imme» 
rososque foliososque, atque caules floriferos adscendeiites, emittens. Folia 
subfloralia verc bracteiformia nulla, interduni 2 suinmis herbaeeis abbre- 
viatis nunquam subscariosis. Fiores in caule rainiilisve solitarii, vel 
geminati vel rarius terni longissime pedunculati. Calyx cylindricus valde 
striatus. Petala dentata integra vel fimbriata, rarissime retusa. Torus 
elongatus in gynophorum stipitiforme. 

Sectio i. Fimbbiatum (p. 390). 

Bracteaj 4-16. Petala fimbriata. 

Subsectio 1. (p. 390). 

Caules teretes. Calycis dentes mucronati. Petala barbiilata, non 
contigua. 

D. phmarius, arenariuS) Oreadum. 

Subsectio 2. Schistostoion (p. 392). 

Caules ramosi, glabri. Calycis dentes aciiminati. 

^ Caules teretes. Folia 3-5-nervia. Braeteae aciixninatje adpressie 
searioso-alatae. Calycis dentes lanceolati. 

D. monspesmlanus, marsicuSf squarrosus. 

Caules tetragoni. Folia S-S-nervia. Braetese mucronatju 
adpressse. Calycis dentes lanceolati. 

D, controversus, Sternbergi% acicularis, 

Caules teretes. Flores subfasciculati. Braetese mucronatse, 
albo-raarginatse. Calycis dentes albo-marginati. 

D. fiorihunduSy robustuSy stramineus, 

Caules teretes. Folia 5~7-nervia acuminata. Braetese 4-6. 

^ Calycis dentes 9- nervii. 

D» liUodoru$, Waldsteinii, Zeyheri. 
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Caules terctes. Folia 9-11 -nervia acuminata. 

Bractese 2-6 adpressse. 

D^ purpureuSi mecistocalyoSi moviensh, Kuschahewiczi. 

Non glauci. Caules tetragonL Folia 1-7-nervia. Bractese 4-8. 
Calycis dentes lanceolati. Petala non contigua. 

D, serrulatus,tahrisianus,plumosuSj Valentinus. 

####### Caules teretes. Folia 1-3-nervia. Bracteae scarioso-alatae. 

Calyx apice non attenuate, dentibus lanceolatis. 

D. prostratus f Hoeltzeri, sinaicus, poly lepis. 

Subsectio 3. Cycaxostolon {p. 400). 

Caules simplices teretes. Calycis dentes acuminati. 

^ Bractese mucronatae. Lamina imberbis. « 

D. graminifolius, erythrocoleus, Noeanus, petrcBus^ Serpm, gallicuSs 
macrantJiuSf hasianicus. 

Bractese acuminatse. Lamina imberbis. 

D. sessilifloruSi atomarius. 

Calycis dentes lanceolati acuminati 7-nervii. Lamina barbulata. 

B. fallens ifimhriatus. 

Subsectio 4. Gonaosostolon {p. 40^]). 

Caules simplices, tetragoni. Calycis dentes acuminati. 

^ Caespitosi. Bracteas sensim aeuminatae. 

D. micropetalus, tener, 

Caespitosi. Bractese abrupte mucronatse. 

D. prcBvertens, serotinus, canescens, crinitus, Engleri. 

Subsectio 6. Monerestolon (p. 410). 

Caulis unicus, ramosus in multos cauliculos glabros. Folia patentia 
recurva. Calycis dentes acuminati. Petala non contigua, lamina bar- 
bulata. 

jD. Libanotis, super bus, Wimmeri. 

Sectio ii. Barbulatum (p. 412). 

Flores solitariivel in ramulis laxe cymosi. Petala dentata, barbulata,, 
rosea purpureave, rarissime alba. 

Subsectio 1. Lepidacrihia (p. 412). 

Bractese scariosse, attingentes calycis longitudinem, adpressse. 

Bractese 4-8. Calyx non verruculosus. 

JD. lusitanicus, lusitanoidesy emspitosus, ccesius, Colensoi, zonatus^ 
microcJielus, maris, Szowitzianus, puberulus. 
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D. mridescmSs Microlepis, 

Bracte8e4, Calyx vtwicuiosiis. 

D, polyoladus, mnltipunctatm. 

Braeteifi 10'“14. 

D. aosillijlQTm, 

Subsectio 2, (p. 418). 

Bractese 2~10^ attmgentes I' ealycis loiigifcudmeiB. 

Folia patentia, vagka folii (liaiii. leqiumte, rad kalia obtttsa. 
D.cMtoideSf alpinm^brevimnUs^diffmus^ myrtinertitis, IJuerfferi^nifMtis, 
SeidliiziL ■ 

Folia adpressa obtusa,, vagina folii diam. laquaiite* 

Jj. 'multisqmmatus, 

- \ ### I^olia adpressa acuta. ■ Calyx vermcuIosiiSv 
]), gaditanus. 

,■/ patentia acuta. ■ Bnicteanniieronatffi. 

D. pubescens, mamenmus^ verskolor, ekdus, 

«### Folia omnia acuta v. acuminata, patentia. Bractea^ acuminatae. 
IJ. TiypocMoroSp aridus, carripestris, aristaf/us^ kimilk^ (mlUzomus» 

Snhsectio 3. Longisqimmea (p. 427)- , ■ - 

Braetese subfoliacese, attingentes basin dentium caiycis vel calycem 
superantes, patentes. 

D. pmimsuSs pratensis, suamoknSf gelidus, glaoialiSf sinensis, erinaceus. 


Sectio iii. Caeyophyllum (p. 432). 

Oauies glabri. Bracteje adpressiu. Calyx dentibus lauceoiatis. Petala 
dentata, imberbia. Capsula ovoidea v. obiouga, nunquam eylindrica. 

Subsectio 1. Canjophylloides (p, 432), 

Folia patentia. Calyx dentibus acumiimtis. Capsula ovoidea. 

D. Caryophyllus, caryopkylloides, longicaulis, Boissieri, muUinervis, 
Arrosiii, Falconeri, crenatus, suhacaulis. 

Subsectio 2. Sylvestres (p. 43b). 

Caules tenues. Bractejte mucronatm. Capsula oblonga. 

Bractese scariosse. Calyx striatus. 

D. sylvestris, laricifolius, serratifolius, Balamcd, xylorrliktis. 

Bracteae scariosje. Calyx verruculosus. 

D, papillosus* 
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Bracteae scarioso-alatge. Calyx striatus. 

D. attenuatus, SabuletoruniffurcaiuSf NelsonisCacJiemlricuH^ ionf/if/hmus. 
Jaequemontii^ pacliypetalus. 

Sectio iv. Imparjugum (p. 442). 

Bractea3 nunquam 4. Petala dentata v. Integra, imberbia. Ca| 
cylinclrica. 

Subsectio 1. Flatylepides (p. 442). 

Bracteae lata3 mucronatse. 

Bracteae scariosse. Calyx verruculosus. 

D. suloatus. 

Bracteae scarioso-alatae. Calyx striatiis. 

D. syriacus, Gasparinii, ciliatus, aragonensls^ miilliocps. 
virgineus, * 

Subsectio 2. Stenolepides (p. 445), 

Bracteae an gust se acuminatse. 

Bracteic 2, scariosae. 

D. repens, 

Bracteic 6-1 0, scarioso-alatae. 

D.siculus, Kremeri, stenocephalus, fragrans, holopetalus^ angolensis. 

Sectio V. Tetralepides Leiopetala (p. 448). 

Bracteae semper 4. Petala Integra v. dentata, imberbia. Capsula 
cylindrica. 

Subsectio 1. Hispanioides (p. 448). 

Caules ramosi. Folia eaulina adpressa, vagina folii‘ diam. jcquantc. 
Bracteae atting. calycis tubum. 

^ Petala non contigua. 

D, hispanicus, hirtus^ Req%deni% albens. 

Calyx verruculosus. Petala contigua, 

D. tripunctatus. 

Subsectio 2, Smtabenses (p. 450). 

Caules ramosi. Folii vagina diam. ejusdem sequante. Braetcic atting. 
calycis tubum. 

* Bractejc mucronatae adpressae. 

D. kamisbergensis, Andersonii, Smtabensis, 

Bracteae acuminatae patentes. 

B. Flanellce, auraniticus, 

Subsectio 3, Cintrani (p. 452). 

Caules simplices. Bractese mucronatae. 

^ Caules teretes. Bractese scarioso-margmatsc. 

D. elongatus,mic7'anihus, Haussknechtii, cintranus, algetamus, Lange- 
anus. 
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Caules 4-angulares, Bmcte« scario^o-inargiiiatiti. 

1 ), stTictiis,brac}iyantkus, insigmtu$, 

### Bractefe stramine®. 

I), cognobiliSgprocumbens, lemophmis, miatolicmi Kotsekgams, 

. Subseetio'4. Pungentes (p. 457). 

Caiiles simplices. Bractese aciimiHatsB- 

- . Folia patentia, 3-7->Eervia. Bractex* searioso-niarginatx. 

D. graniticus, serratm, acumwatus^ sphadotlvm, benearnensk, 

« Folia caalina adpressa 3--7“»ervia. Bracteai scarioso-margmatge. 

D. anticarius, pungens^ leptolomaf lactijiorus, Bornmuelleri, 

Folia caalina patentia iminervia. Bractex i^carioso-margiEatsc. 
"^D.judaicusiLiboschitzianuSfmtegerrimus. 

Subsectio 5. Gpmocalgx (jy, 4(i2), 

Caules ramosi. Bractese minutx seariosic ad|)ressx, arista iiiciirrente 
ealycis tubam. 

D, cinnamomeus, leptopefalus, rhodopeus. 

Subgenus III. PROLIFERASTRUM (p. 453). 

Herbaj annuoj. Folia bracteifonnia (supremu) sub doribus densa sub- 
membranacea. Flores capitati. Bractese 2-4 Calyx 15-costatus, superne 
pentagono-attenuatus. Petala retiisa. Torus parvus. Capsula obionga 
vel ellipsoidea. 

^ Bractex aeuminatjc. Calyx verruculosus, dcntibus acuminatis. 
Semina Ixvia. 

D, Cyri. 

Bractese mucronata?.. Cah’x striatus, dentibus obtusis. 

Semina non loevia. 

D. Nicolai, glumaceu$, obcordalm, pirolifer, velutims. 


Subgenns I. CAETIIUSIA1?7ASTEUM. 

Caudex annniis v. perennis ; perenuibus turiones deeumbentes 
steriles emittens atqne caules adscendentes floriferos. Folia 
subfloralia berbacea, subberbacea, v. omnino scariosa. Inflores- 
centia cymoso-pauiculata, v. fascieulis dicbotomis v. capitulis 
; in suffruticosis interdum Roribus solitariis. Calyx 
subcylindricus. Petala semper dentata. Torus parum elon- 
gatus. 
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Seetio i. Aemeeihm. 

Herbae annnge, Caules teretes. Eolia subfloralia herbacea. 
BractesD 2. Calyx deiatibus O-ll-Hervus. Petala barbulata. 

1. D. Aemeeia, Sp. 'Plant, ed. 1, p. 410; Bpmei Pngh 
Pot. ed. 3, ii. p. 45, t. 191 ; BeicJib. Ic.fl. Germ. JSelv. 5011. 

Tomentosus. Caules 40 ceHtim.*, subsimplices aut supeme 
parce et dicbotome ramosi, Polia plana stricta 5-iiervia, infima 
48 mm. lineari-lanceolata obtusa, superiora 72 mm. ^ elongate- 
linearia aenta, subfloralia flores gequantia v. superantia acumi- 
nata, Tagina folii diam. sequante. Inflorescentia faseiculis 
obliquis dicbotomis 3-8 florum inodororum. Braetese lineari- 
lanceolatse acuminatge ad calycis apices. Calyx valde striatus, 
dentibus lanceolatis acutis. Petala non contigua ; lamina 
oblongo-elliptica purpurea maculata, unguis. Capsula sub- 
cylindrica. Semina tuberculata. 

5. subbirsutus, ScJmr^ Pnum. PI. TranssUvanicB, p. 91. 

Plus minus birsutus. Plores magni, laminis pallide purjDureis. 

G. Armeriastrum, Wolfn. (sp.) in Oesterr. Pot. Zeitsch. 1858, 
p.318. 

Bractese obovato-subulatse. Calyx dentibus nibescentibus. 
Lamina speciosa. 

d. pseudarmeria, (sp.) Schur, Pnmi. PI. Tramsilmm€B^ 

p. 91. 

Sub apice pubescens, ceterum glaber. Plores minimi atro- 
23urpurei. 

e. subacaulis, Sclmr^ Pnum. PI. Tmnssilvanice, p. 92. 

Caulis abbreviatus. Plores longissime pedunculati magni, 
pedunculis birsutis, 

f. glaber, Vandas, in Oesterr. Pot. Zeitsch. 1888, p, 333, 

Grlabriusculus. 

g. csespitosus, Clav. Plore de la Gironde, p, 156 (1882). 

Geogr. limits. — JV. Grotbland, 56°. Talyscb, 49°. 

S. Sicily, 38°. W. Asturias, 8°. 

2. D. PSEUD AEMEEIA, Piel. PI. Taur. Cauc. i. p. 323 ; Aom. 
PI. Orient, i. p. 508 •, Beiclib. le. PI. cr it. 737. 

Pilosus. Caules 25 centim., parce ramosi. Folia 40 mm., 
linearia acuta 5 -ner via stricta adpressa, vagina iolii diam. 
^quante. Inboreseentia in corymbum ssepius compositum 12-15 

* Tlie measurements giyen throughout are those of good ayerage specimens. 
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iorum deBse^ congesta. Braeteir laiirn'^oljito-ovata) aeiiminata!! acl 
calycis apices, squarroso-pateiites. C'alyx cliaitilms laiiceolatis 
aeuminatis. Petala non contigini : lam in u obovato-euneata 
rosea. Antherie pnrpnrefe. Semina, orl^ieularia grarnilata. 

Geogf. limits.— N", Prov. o£ Don Oosf^aek'i, ‘.17"^. 

S. Erzeroum, 40 . 

E. Georgia, 47“ " 

■ W. B» Eumcdia, 2§°. 

■ 3 . I>. OOEXM.BOSES, Sibth M* Gmea^ iv. p. 85, £0395 ; Boiss, 

Ft Onmt. i, p. 508. 

Breviter .''pabeseens. ■ : , Canles 02 eentim., rnultiflori in ramos 
corymbosos clivarieatos dmdcntes. Folia 42 inm., linearia acuta 
reeiirYa S-nervia, vagina folii dlaiii. a‘i|nimie. Inflorcscentia 
capitulis 3'~4 iorum. Bracteje ovales patentcs siibulato-aristatie 
ad dimidium calyeem. Calyx apiee attenuaio, <lentibiis lauceo- 
latis acuminatis. Petala eontigna ; lamina obovato-eimcata 
inaculata purpurea subtiis flavida. Aiitberm cauailem. Capsula 
subclavata dentibus obtusis. 

h. Poiretianus, (sp.) in BO, JProdr. i. p. 860. 

Bractese ovato-elliptica^ adpressie, apieem versus ptirpuras- 
centes. 

Geogr. Bessarabia, 47 ’. E, Asia Minor, 29® 

8 . Thessaly, 40 IF. Herzegovina,, 18®. 

4. D. TEKiriFLOEXTs, GrUeh. SjneiL FI. EtmeL Bitlign. i. p. 189; 
Boiss. FI. OrieMt.i. p. 507. 

Scabrido^pubescens. Caules 42 ceiitim., in ramos dichotomos 
laxe eorymbosos dividentes. Folia 48 min., linearia acuta stricta 
adpressa 3-nervia, vagina folii diam. duplo longiore. Inliores- 
centia corymbosa. Bractem obovatm nmeronatm ad dimidium 
calycem adpre8sa&. Calyx dentibus subiilatis, Petala eontigna , ; 
lamina oblonga purpurea niaculata, unguis. 

Q eogr. limits. —N. Servia. E. Bulgaria. 

8. Eumelia. W. Servia. 

5. 1). OLUTiNOSirs, Boiss. ei Seldr. Biitgn. Bl. Nov. Or. ser. II. 
i. p. 61 ; Boiss. El. Orient, i. p. 508. 

Valde glanduloso-viscidus, velutinus. Caules 44 centim., ramis 
diehotomis subuuifloris. Folia linearia acuta flaccida incurva 
S-nervia, superiora stricta, vagina folii diam, asquante. Fiores 
inodori. Bractese oblongo-ovatm acuminatm ad dimidiinn calycem 
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aclpressiB. Calyx dentibus subulatis 9-nerviig, Petala con- 
tigua; lamina obovata, superne purpurea maculata, subtus 
flavida* 

Geogr, limits, — N. Servia. J5J. Near Smyrna. 

>S'. Near Athens. TF". Servia. 

Sectio ii. Shefetjticosi. 

Perennes suEruticosi. Polia subfloralia berbacea. Inflores- 
centia non densa ; flores cymis paniculatis v. fasciculis dichotomiSy 
V. solitarii. Petala barb ulata. 

Subsectio 1. Tuhidosi. 

Calyce apice non attenuato. 

Polia non acerosa. Bractese 8-16, 

6. D. AEBOEEHS, Linn, Sp, Plant, ed. I. p. 413 Poiss. FI, 
Orient, i. p. 499 ; Locld, Botanical Cabinet^ t. 459, 

Glaber, glaucus, 100 centim. Trunci rami tortuosi lignosi. 
Canles inferne lignosi corymbosi teretes foliosi multiflori. Polia 
87 mm., linearia acuta canaliculata patentia ineurva 8-nervia. 
Inflorescentia corymbose aggregata speciosa rosea odorata. 
Bractese 8-16 (rarius 10) arete imbricatse, obovatae mucronatse 
ad dimidium calycem adpressse. Calyx dentibus lanceolatis 
acutis. Petala non contigua ; lamina obovato-cuneata mac ulata, 
= 1 unguis. AntliersB caerulese. Capsula cylindriea. Semina 
peitata granulata. 

Qeogr. limits, — Ab Eumelia, in Turkey. F, The Archipelago. 
Crete. 

7. D. PEiTTicosiJS, Linn, B]p, Plant, ed. I. p. 413 ; Boiss, FI, 
Orient, i. p. 499; Bilfh, FI, Gr(dca, t. 407- 

Grlaber, glaucus, 60 centim. Trunci rami tortuosi lignosi. 
Caules inferne lignosi corymbosi teretes foliosi. Polia 36 mm., 
obovato-lanceolata obtusa canaliculata patentia ineurva 1-nervia. 
Inflorescentia corymbose aggregata speciosa atrorubens inodora. 
Bractese 8-10 arete imbricatse, obovatse mueronatse ad -J- calyeis 
adpress^e. Calyx dentibus lanceolatis acutis. Petala non con- 
tigua; lamina obovato-cuneata maculata, =-| unguis. Antberse 
rubellse. Capsula cylindriea. Semina peitata granulata. 

Qeogr. limits. — The Grecian Archipelago. 
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8. D. BofsH.eiBhnelte^ T)ifif/n, PI. Xoi\ Or. ser. IL 

vi. ]). 28; Botss. FL Orient, i- p. 41)0. 

Glaber, Caudox sublignosiiH Caules 40 

foliosi teretes simpliees y. stricto rauujsi. Fulia .sfrirOi aeumi- 
iiata, mliealia 72 mm. linearia plana O-rna via, caulinia 50 mm. 
elongaio-linearia canalicuhiia O-nervia, vagina fulli dia,m. a‘(|iiante. 
Mores kxi brevissime pcduncukti rostd. .Bmetcfe 12-10 arete 
imbrieatajj laiiceolatm aeutatm ad diniidiuni ealytanu adpressre. 
Calyx dentibus knceokiis minTOiKitia T-imrviis. Petala non 
contigna ; lamina oboYato-ciineatas =» 1 ringiiis. 

Ilah. Syria, and Tripoli in Is. i\friea, 

r 9. 1). ACTiKoPETAttrs, Feusl, Plifdt PL Foe. Sp\ p. 11 ; 

Boks, FI, OrimL L p* 500. 

Glaber, glaticus, 45 centini. Caules simp] lees v. apice breviter 
ramosi tetragoni tnberculat i. Eol ia s t r i e la ad pressa eai ail i ei data ; 
radiealia confertissixna linearia acuta T-ru'rvia, cuidinia elongate- 
linearia acuta 5-nervia, snbfloralia fascieulum superautia, vaginis 
brevissiinis. Infioreseentia fascicniis dichotoniis 2-0 floruin. 
BractejB 8-10 subberbacese oratm inneronata* ad .] calyks partem 
ad pressie. Calyx dentibns lanceolatis acutis purpureis. Petala 
contigna ; lamina rosea obovata. 

Creoff7\ limits, — F. Gnlek Bogliaz, in the Taurus Jits. 

B. The coast of Cilicia. 

F. Antioeli, in prov. Aleppo. 
m Island of Cos. 

10. D. BisiQiTAm, Tenore, Cat. Orfo Bot. Prmeij), Bisignano 
(1805), p. IS'; FI Map. I (1811-1S15), p. 228, t 39; Bot Beg. 
1838, t. 29. 

Glaber, 35 centim. Caules inferne teretes, superne tetragoni, 
ramosi. Folia radiealia 25 mm. linearClaneeolata acuta recurya 
5-neryia, caulmia 37 mm. linearia acuminata patentia ioenrya 
3-neryia plana, vaginis breyibus. Fiores cymis laxis 3-5-fas- 
ciculati breviter pedunculati speeiosi. Bracte^e S, oboyato- 
lanceolata) mneronatai ad | calycis adpressau Calyx dentibus 
lanceolatis aenminatis purpureis ll-nerviis. Petala contigna; 
lamina obovato-enneata rosea, ==| unguis. Antlierm rubella?, 

a, glancns, mihi, vide ReicJib. Ic, Bot. PL Crit. t. 591, f. 810. 

I, virideseens, Guss. FL Bic. sgn, i. p. 47S. 

c. albiflorns, Presl^ FL Bieula, i. p, 145. 
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d bermseensis, Coss, (s-g,), Illustr, M, Atlant, g, 121^ t. 76. 
Geogr. limits. — i7, Naples. iE. Otranto. 

>S^. Tunis. TF. Tunis. 

11. 'D. TiEUATUS, Pasq. m Am. Acead. As;p. Nat. ser. III. i. 
(1861), p. 28; Gat. orto hot. Nap. (1867) p. e37. 

Grlaucus, 60 centim. Caudex subcorticatus. Caules paniculis 
dicliotomis yirgatis ramosi. Tolia elongato-linearia acuminata. 
Bractes0T2, ovat83 acut^ adpressse. 

Nah. Calabria. 

12. B. Beetolonii, Woods, Tour. FI. (1850) p. 45; Bertol. 

FI. Italica, iy. p. 551 (B. Bisignani). • 

60 centim. Caules ramosi. Bolia linearia acuta carinata. 
Biores fastigiati rosei. Bracteae 8 lanceolatae acuminatse ad ^ 
caljcis adpressge. Caljx dentibus lanceolatis acuminatis margine 
membranaceis. Lamina oboyato-spatbulata. 

FLab. S. Italy. 

Caules l~-2~f[ori. Bolia non acerosa. Bractese 4-6. 

13. B. ELEG-Aifs, Urv. in Mem. Soc, Linn. Faris (1822) 
p. 302 ; JBoiss. FI. Orient, i. p. 500. 

Csespitosus, glaber. Caules 22 centim,, simplices paucifiori 
tenues tetragoni. Bolia 44 mm., linearia acuminata stricta plana 
patentia 3-5-nervia, vagina folii diam. duplo longiore. Blores 
cymis laxis rosei. Bracteae scariosse obovatse mucronatse ad f 
calycis, adpressse. Calyx purpureus, dentibus lanceolatis acutis. 
Petala contigua ; lamina obovato-cuneata. 

Geogr. limits. — N Sipuli, in Anatolia, 

>8. The coast of Cilicia, 36^ 

F. Tarsus, in Cilicia, 35^. 

W. Island of Cos, 27° 

Eami floriferi 1-2-flori. Bolia acerosa, pungentia. 
Bractese 4-6. 

14. B. JTJNiPEEiisrus, Sm. in Trans. Linn. Soc. ii. (1794) 

p. 303 ; Loiss. FI. Orient, i. p. 498 Fxot. p. 39, t. 38], 

Caespitosus, glaber. Caules 15 centim., teretes ramosi foliosi. 
Bolia 25 mm., rigida aciculata canaliculata adpressa, vagina folii 
diam. sequante. Blores odorati parvi breviter pedunculati cymis 
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laxis. BraeteiJs obcordatsB irnieronatre ad diinidium calyceni 
adpress^ eoriacea?* Galjx dentibius lanecolatis aciimiiiatis 
ciiiatis. Petala coiitigiia ; lamioa obovatu-euiieata rosea. 

UaK Crete. 

15. D, ACIVMYLLVB, Skier, in DO, Prodr. ■L p. 358; Poiss, 
FI. Orient, i. p. 498. 

CjBspitosiis, glaber. Caiiles SO ceiitim., terctes paiiiculatim . 
cymosi foliosi. Folia 40 mm., rigida aeiculuta plana adpressa, 
vagina folii diam. aequante. Bracte© obeordatai mncroiiataa ad 
diirddium calycem adpressa) coriacete. Calyx deiitibus laticeo- 
latis acnminatis eiliatis. Petala coiitigiia ; lamina rosea, 

^ 'Ral. Crete. 

16. D. BiG-iBUS, FI. Taiir. Cane. i. p. 325, iii. p. 298 ; 
Ledeh.Fl.EosBica,!. p. 280; TratL Thes, 68. 

Ctespitosns, scaber. Caules 44 centini., teretes raiiiosi tenues. 
Folia 25 mm. aciculala patentia caaiialicuiata, supremis sqimmi- 
formibus, vaginis brevibus. Bracteja obovata? mueronafe ad | 
calycis partem adpressm straminea?. Calyx deiitib us laueeolatis 
acutis 9-nerviis. Lamina oblonga I’osea. 

JJiQjS. S.E. Eussia. 

Subsectio 2. ConfrmtL 

Caly 08 apice attenuate. 

17. D. FEiWALDSKtAii7TJS,d&oz’ss. Diaejn. PI, Nod. Or, ser. IL i. 
p. 65 ; FI, Orient, p. 500. 

Glaueua, inferne soabridulus. Caules 20 centiin., foliosi 
simplices, inferne angulariter geniculati, superne teretes. Folia 
12 mm., triqiietra linearia acuta stricta patentia carinata 3- 
iiervia, vagina folii diam. duplo longiorc. Flores 2-3 congesti 
pedunculis brevibus, Bractese 6, obovatm inucronataD ad } calycis 
partem patent'^ coriacea). Calyx dentibus lanecolatis mucro- 
natis. Lamina obovato-cuneata rosea subtus pallida. 

Jleh, Tbe Balkan Mts., in botli N. Bulgaria and E. Eumelia ; 
near Bilrai in Anatolia. 

18. D. GBACiLis, SidtL FL Grceca, v. p. 3, t. 404 ; Poiss. FL 
Orient, i. p. 501. 

Glaber, glaucus, 36 centim. Caules simplices tetragoni 
tenues. Folia 55 mm., linearia acuta stricta plana patentia 
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3-nervia, vagina folii diam. 4~plo longiore, snbiloralia subulata 
straminea. jPlores 2~3 congesti pedunculis brevibus. Bracte£8 
4, elliptico-oblongge acuxninatse ad dimidium cab^cem pallidas 
coriacea3 adpressse. Calyx dentibus lanceolatis acntis. Petala 
contigua; lamma=unguem, rosea, subtus pallidissima, obovato- 
cuneata. Antberae purpureae. 

h» -pumilns, JBois8, FI. Orient, i. ‘p. BOh 

9 centim* Polia rigida pungentia, vagina folii diam. 3-plo 
longiore. 

c. armerioides, Griseh. Bpicil. FI. Rumel. Fithyn. i. p. 190 ; 
Boiss. FL Orient, i. p. 501; Feichh. Ic. Bot. FI. Grit. 739 (D. 
collinus). 

Scabridulus. Yagina folii diam. diiplo longiore. Plores dense 
fascicLilati. Bractese ovatae. 

Geogr. limits. — JSf. The Balkan Mtns., 43°. 

S. Mt. Atbos in Enmelia, 40^^. 

19. B. BiFLORUS, Griseh. Spicil. FL Bimel. Bifhyn. i. p. 189 
(non Bmith) ; Boiss. FL Orient, i. p. 501. 

Glaber. Caules 40 centim., simplices tetragoni. Polia 70 
mm. linearia acuta stricta plana patentia 3*nervia, vagina folii 
diam. asquante, subfloralia subulata straminea. Bractese 4, 
elliptico-oblongse acuminatas ad dimidium caljcem coriaeeso 
patentes. Calyx dentibus lanceolato-ovatso mucronatsB. Lamina 
rosea obovato-cuneata. Capsula cylindrica. 

Geogr. area. — Enmelia. 

20. D. MERCirnii, Ileldr. in Atti Oongr. Bot. Fire'n^e (1874), 
p. 237 ; Boiss. FL Orient.., Bupplem. p. 78. 

Glaber, glaucus, 46 centim. Canles simplices teretes tenues. 
Polia 75 mm., elongato-linearia acuminata plana patentia 7- 
nervia, vagina folii diam. 3-plo longiore. Plores laxi. Bractese 
6, obovato-lanceolatjB mucronulatsB ad dimidium calycem patentes 
purpureas. Calyx purpureus, dentibus lanceolatis acuminatis. 
Petala contigua ; lamina obovata rosea, subtus fiavicante. 

Hah. Morea, in Greece. 

Sectio iii, Carthitsiaktjm. 

Herbse perennes. Polia subfloralia scariosa, rarissime berbacea. 
Inflorescentia densa, capitata. Petala nonnunquam imberbia. 
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Subseetio 1. IIierolej)itIe,i» 

Caules teretes. Folia subfioralia sctiriosa, BraeteiC lanceo- 
latre. Calyx dentibus lauceolatis aeuiniiiatis v. acutis. 

BractefB lierbaeeaL Petala iinl>erl)ia« 

21. D\ TBiEASCicELATirs, Juf, in Bcliullas^ OedarreieliR Flora, 
ed. II. i. p. 654; Scliur, Fnum, Fh Tra)u§llmnice,\), 95 ; FeicJih, 
le. FI Germ. Ileliu 5021. 

Glabei*. Caules ‘72 eeixtim,, folios! simpliees. Folia lineari- 
oblonga stricta acuminata 7-9-neiTia pateiitia, Tugioa folii diam. 
doplo longiore, radicalia 118 mm., eaiiliuia 90 mrn., subfloralia 
capitiiliim multum superantia. Jnfloresccntia eonglobata fas- 
ciculis tricbotoniis G-S ilorum. Bractea* 4 iieuminabT ad ealjcis 
apices v. superantes. Calyx a])iee attenuate, dentibus })ur])ureis 
ciliatis 9-nerviis. Petala contigua ; lamina oboviito-eiiueata 
purpurea, unguis. Antbene caTuleje. 

h. pauciflorus, BranJza, FrocL FL Romane, p. 102; aiict. 
FinhsofOenf.Fur.'^.l. 

Geogr. limits. — N, Galicia, in Austria, 50®. 

S. Near Basgrad, in N. Bulgaria, 44®. 

F. Kherson, in South liiissia, 23®. 

W. County of Karlstadt, in Croatia, 15®. 

Bracteae scariosce. Petala imberbia. 

22. D. XAEDiFOBMis, JaiiJca, in Oesferr. Bot. Zeitschr. 1873, 
p. 195 ; Flem. FI. Frineip. Bulgarim (1883). 

C£ospitosus, 17 centim. Folia stricta patentia, vagina folii 
diam. 3-plo longiore. Flores cymoso-faBcieulati rosci. Bractese 
4 obeordatsD. Calyx apice attenuato, dentibus acutis. Lamina 
=1 unguis. 

Geogr. limits. — F. Tultcha, in Dobrudscha, at the mouth of 
the Danube. 

W. Banialouka, in Bosnia, on the Verbas. 

23. D. LiBiTBNiens, Barth in Wendh Beitrag z. Botanik, ii. 
p. 52 ; Gren. et Godr. Fh de France, i. p. 231 ; Reiclih. le. FI. 
Germ. Felv. 5015. 

Glaber. Caules 48 centim., simplices strict!, superne fere 
quadranguli. Folia plana stricta acuminata, radicalia 75 mm., 
5-nervia recurva linearia, caulinia 58 mm. 7-nervia adpressa 
lineari-lanceolata, vagina folii diam. duplo longiore, subiloralia 2 
adpressa coriacea. Inflorescentia capitulis simpiicibus 4-6 
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florum. Bractese 4 acuminatae ad caljcis apices. Caljx dentibus 
7“nerviis acuminatis purpureis. Petaia confcigua ; lamina obo- 
vato-cimeata rosea maculata, =| unguis. Antberse lineari- 
oblongSB, cserulese. 

b. ligusticus, Willd. (sp.) vide Sweety Flow, Gard^ ii. t. 23 (D. 
Balbisii). 

e, propinquus, Bchur (sp.), Mnum. FI, Tfan%dlvard<s^ p. 94; 
ReicJib, Ig. FL Germ, JELelv, 5015 c (D. glaucophyllus). 

¥agina folii diam. 4-plo longiore. 

d, brachyearpus, Velen. (sp.), in Ahhandl, 7c, Bohn, Gesellscli, 
1886, n. 8, p. 9. 

. Yagina folii diam. sequante. 

Geogr, limits. — JF, Gralicia, in jiustria, 48°. 

8, Albania, 40°. 

F, Podolia, in Pussia, 30°. 

W, Languedoc, 4°. 

24. D. TYMPHEESTEUS, Keldr. et Sart, in Boiss. Biagn. Bl. 
Nov, Or, ser. I. viii. p. 64 ; Boiss. FI, Orient, i. p. 509. 

Csespitosus, liirsutus, viscidulus. Caules nani 25 centim., 
numerosi. P^olia elongato-linearia acuminata patentia incurva, 
vaginis brevibiis, subdoralia apice subherbacea. Plores fascicu- 
lati, breviter pedunculati. Bracteae 4 ventricosa?, mucronulatse 
ad 'J- caljcis partem, pallidas patentes. Caljx dentibus acutiKS. 
Petaia non contigua ; lamina obovato-cuneata maculata. 

Fab. Greece. 

Bracteas scariosse. Petaia barb ulata. 

25. D. BG}iwr,, in YerJiandl, Mittheil, d. 

Siebenburg, Ver. f. NatnrwissenscJi. 1854, p. 82; Fnum, Bl. 
Transsilvani<Bi'^. 2^. 

Glaber. Caules 72 centim., simplices. Polia lineari-oblonga 
stricta acuminata patentia, vagina folii diam. sequante, radiealia 
114 mm. 7-nervia, caulinia 90 mm. 5-nervia, subfioralia capituluni 
aequantia. Inflorescentia aggregata fasciculis dichotomis 6-18 
florum. Bractese 4 acuminatSB ad caljcis apices. Calyx apice 
attenuate, dentibus acuminatis bjalino-marginatis 7-nerviis. 
Petaia contigua; lamina oboyato-cuneat a rubra/, unguis. 
Antberae cserulese. 

a. biternatus, mihi, Binlcs Gent. Fur, p. 7. 

Capitulum biternato-fastigiatum. 
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1). triternatus, mihi, JPinks Cent. ^ur. p. 7. ( — D. trifascicu- 
latus, 

Capitulum triternato-fastigiatum. 

Sab. Transylvania. 

26. D. HEPTAKETJETJS, Grzseb., m Wiegmann^ ArcJiiv, 1852, 
p. 302 ; auct. Finks Cent. Mcr. p. 7. 

G-laber. Caules 70 centim., simplices. Folia lineari-oblonga 
stricta acuminata, vagina folii diam. sequante, 7-uervia, subfloralia 
fasciculum sequantia. Flores fasciculati. Bracteae squarroso- 
patentes caljcem a3quaiites. Calyx purpnreus, dentibus acutis 
ciliolatis 7-nerviis. Petala contigua ; lamina ovato-rotunda rubra. 

b. lancifolius, TatcscJi (sp.), in Flora {1821), i. p. 215; Meiclih. 
FI. Germ. Fco curs. 80^. 

Folia lineari-lanceolata. Bractese calyce subbreviores. 

An obscure form, whicb perhaps maybe referred to this species. 

Sab. Hungary. 

27. D. TiscTDUS, Borg et Chaub. FI. de Moree, p. 26 ; Boiss. FI. 
Orient, i. -p. ^0^, 

Csespitosus, pubescenti-viscidulus, 28 centim. Caules sim- 
plices. Folia linearia acuminata plana flaccida, 1-3-nervia, 
radicalia 30 mm. patentia recurva, caulinia 25 mm. adpressa, 
vagina folii diam. sequante, folia subfloralia obcordata. Flores 
3-6 fasciculato-capitati. Bractese 4 (v. 2) ventricosje, acuminatse 
ad calycis partem, adpressse. Calyx dentibus rubellis 
acuminatis. Petala contigua; lamina obovato-cuneata pauci- 
dentata purpurea raaculata. 

b\ olympicus, Boiss. Biagn. FI. Nov. Or. ser. I. i. p. 19; 
Griseb. Spicil. FI. Bimel. Bitliyn. ii. p. 503. 

Folia 3-nervia, vagina folii diam. duplo longiore. Fiores 6 in 
capitulo. Bracte£e4. 

c. parnassicus, Boiss. Biagn. FI. Sov. Or. ser. II. i, p. 64 ; 
FI. Orient, i. p. 509. 

Folia uninervia. Flores 3-4 in fascicule. Bracteae 4 attin- 
gentes § calycis. Calyx apice attenuato. 

d. G-risebacbii, Boiss. Biagn. FI. Nov. Or. ser. II. i. p. 62 ; 
FI. Orient, i. p. 509 ; Borg et Chaub. FI. de Moree, 1. 12. 

Folia 3-nervia incurva. Flores 2-3 in fascicule. Bracteae 2, 
planse obcordatge ad dimidium calycem. 

e. Heldreicbii, Orph. (sp.) Fmiccat. n. 914; Ngm. Oonsg. 
FI. Ear., EuppL ii. p. 58. 

Sab. Bulgaria, Turkey, and Greece. 
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28. D. JAPOifiGtJS, Thunl. M. Japonicaj 'p. 183, t. 23; BoJird. 
in Mnnma, sxsvi. (1870), p. 669 ; FL des Serres^ t. 1172. 

Glaber. Caules simplices, 50 centim. Folia 48 mm., oTato- 
lanceolata acuta canaliculata basx contorta, vagina folii diam. 
a3quante, subfloralia lanceolata. luflorescentia fasciculis tricbo- 
tomis 6-8 florum. Bractese 4 acuminatiB ad ^ calycis partem, 
patentes. Calyx dentibus acuminatis. Petala contigua ; lamina 
rubra cuheata. Semina punctulata. 

5, platyphyllus, Furcz. Q^p,') Animadv, m Bull. Bog. Nat. FIosc. 
xxvii. (1854) pt. 2, p. 368. 

Folia oblongo-lanceolata, basilaria 72 mm. longe attenuata, 
subfloralia ovato-oblonga, vagina folii diam. duplo longiore. 
c. bracbycalycina, Maxim, — Calyx 12-15 mm. ♦ 

Geogr. area,' — Japan and Manchuria. 

29. D. MirscHiAOTS, Boks. FL Orient, i. p. 510, 

Csespitosus, pubescens. Caules simplices, 10 centim. Folia 

12 mm., oblongo-lanceolata acuta canaliculata basi contorta 
patentia 3-nervia, vagina folii diam. sequante. Inflorescentia 
fasciculis 3 florum. Bractese 2 acuminatse ad dimidium calycem, 
patentes. Calyx purpureus apice aitenuato, dentibus acuminatis. 
Petala contigua ; lamina purpurea cuneata. 

1. major, Boiss. FI. Orient, i. p. 510. 

Caules *18 centim. 

> Sal. Provinces of Musch and Diarbekir, in Asiatic Turkey. 

80. D. PiNiROLins, Sibth. et Bm. FI. Grcecce Prodr. i. p. 284 ; 
Boiss. FI. Orient, i. p. 514 ; Friv. in Act. Acad. Sung. 1840, 
t. 8 (B. brevifolius). 

Cgespitosus, scabridus. Caules 42 centim., foliosi simplices 
stricti. Folia 37 mm., aciculata, radicalia recurva, caulinia 
uninervia stricta adpressa, vagina folii diam. duplo longiore, sub- 
floralia obcordata obtusissima aristata longitudine capituli. 
Inflorescentia cymis capitatis 5-8 florum inodororum aggregate. 

ad dimidium calycem, patentes. 
Calyx rubens, dentibus acuminatis. Petala contigua j lamina 
ovato-oblonga rosea, == -J- unguis. 

1. serbicus, Wettst. Beitr. FI. Allan. (1892) p. 84. 

Bractese interiores longiores, 

Geogr. limits : — 

N. Wallachia. F. l^ear Constantinople. 

B. Island of Lemnos, in the W. Vest Servia. 

Turkish Archipelago. 
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31. D. oiBEAEius, Clem, in Mem. Accad. Sc. Tormo, ser. II. 
Nvi. (1857), p. 256; Boiss. FI. Orient, i. p. 513; Clem. Sert. 
Olymp. t. 2. 

Hispidus, 30 ceutim. Caiiles ramosi. Polia linearia acuta 
patentia carinata, radicalia reeurva pungentia 7-nervia, caulinia 
stricta 5-uema, vagina folii diam. 6-plo longiore. Inflorescentia 
cymis capitatis 6—8 florum. Bracteae 4 mucronato-setacese ad 
calyeis apices, patentes fusco-sanguineje. Calyx rubellus apice 
attenuate, dentibus pungentibus acutis ciliolatis 7-nerviis. Petala 
contigua ; lamina obovato-cuneata purpurea, = ^ unguis. 

Mad. Alpine pastures of Khesisb-Dagb, in Anatolia. 

32. D. CALOCEPHALUS, Boiss. Biagn. PI. Foe. Or. ser. I. vi. 
p.*2Si FI. Orient, i.-p. 515. 

Glaber, gkucus. Caules 80 centim., simplices. Polia linearia 
acuta canaliculata patentia reeurva 5-nervia, radicalia 100 mm. 
paucissima, caulinia 75 mm. remote disposita, vagina folii diam. 

4- plo longiore. Inflorescentia in capitula corymborum densorum 

5- 7 florum eongesta. Bracte® 6 aeuminat® ad ^ calyeis, patentes. 
Calyx rubens, dentibus aeuminatis 7-nerviis. ' Petala contigua; 
lamina obovato-cuneata lateritio-rubella maculata, = | unguis. ' 

Geogr. limits.—N. Komadara, in Eussian Armenia, 42°. 

S. Antioch, in prov. of Aleppo, 36°. 

B. Gumuehkhane, in Turkish Armenia, 44°. 

W. Montenegro, near the Bosnian frontier, 20°. 

33. D. GiGANTEUs, Tlrv. in Mem. Soo. Linn. Baris (1822), 
p. 300; Borb. in Act. Acad. Sung. 1875; Sweet, Floio. Card. 
t. 288. 

Cffispitosus, glaber, glaucus. Caules 72 centim., simplices. 
Poha elongato-lmearia 7-nervia stricta plana acuminata patentia, 
vagina folii diam. 4-plo longiore, subfloralia laneeolata mucronata 
capitulum superantia. Inflorescentia capitulis aggregata 10-12 
florum. Bracte® 4 mucronat® ad dimidium calyeem, fuseo- 
sanguine®. Calyx purpureus apice attenuate, dentibus acumi- 
natis 9-nerviis. Petala non contigua; lamina rubra obovato- 
cuneata, = | unguis. AntlieraB caerulese. 

humilior, Borh, in Akad. KosL xii. p. 83. 
c, pergiganteus, Borl. in Oesterr. Bot. ZeitscJir, 1882, p. 101. 
Geogr. limits.—N. Moldavia. JE. Dobrudscha. 

Bulgaria* W. Servia. 
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34. D. BAifATlcus, ILeuff. in &risel. It, Sung, in WiegmaQin, 
ArcMvy 1852, p. 302 j JBoiss. M. Orient, i. p. 515 ; Hegely 
Gartenfl. v. p. 153. 

Grlaber, glaucus. Caules 80 centim., simpliees. Folia 75 mm., 
5-nervia pateutia recurva, vagina folii diam. 4-plo longiore, 
subfloralia ad apices bractearnm acutata. Inflorescentia capitulis 
aggregata 10-12 florum. Bractess 4 acuminate ad dimidinm 
caljcera, fasco-sanguinese. Calyx dentibns aciiminatis j)nrpureis. 
Fetala non contigua ; lamina rubra obovato-cuneata, = g unguis. 
Antbera3 cserulese. 

I, biternatus, Bcliur (sp.), in YerliandL Mittheil. d. Sielenb. 
Ver.f. WissenscJi. 1854, p. 83 ; Unum, JBl. Tranuilvanicdy p. 94. 

Caules ad apices foliati. Vagina subinflata folii diam. S-plct 
longiore. Flores biternati conglobati quandoque fastigiato- 
capitati. 

c. pruinosus, JanJca (sp.), Delect. Bern. Hort. Vindoh. 1858, 
p. 4 ; in Ann. Be. Nat. (JBot.) 1859, p. 164. 

Folia vix flaccida. 

d. ponticus, Wahlenb. (sp.), in Isisy xxi. p. 985 ; Griseb. 
Bpicil. FI. Mumel. Bitliyn. i. p. 195. 

Folia suboblongo-linearia. 

Geogr. limits. — N. Moldavia. F, "Wallacbia. 

B. Bulgaria. W, Bosnia. 

Subsectio 2. Carfhmianoides. 

Folia sfcricta, subfloralia scariosa. Bracteae siccae. Calyx den- 
tibus lanceolatis, acuminatis acutis v. rarius mucronatis. Petala 
obovato-enneata, barbulata. 

Dentes calycis acuminati v. acuti. 

35. D. CAKrHUSiAjVORTJM, Linn. B^. Flmt. ed. I. -^. A09 ; 
JBoiss. FI. Orient, i. p. 512 ; BeicJib. Ic. FI. Germ, Ilelv, 5019. 

C^spitosus, glaber aut scaber, viridis, rarius glaucus. Caules 
24-40 centim., e rbizomate multicipite, simpliees 4-angulares 
erecti. Folia linearia elongato-linearia aut rarius acicularia 
longe acuminata plana 5-nervia (8 prominenter validis, 2 tenuibus 
obscurioribus), vagina folii diam. 8-plo saspius 4-plo longiore, 
subfloralia elliptiea saepius ad apices bractearnm acutata calyces 
non oecultantia. Inflorescentia fasciculis ssepius paucifloris aut 
interdum multifioris capitatis 2-30 florum inodororum pedicellis 




brevibus aiit subsessiliiim. BractesB 4 coriacesB fuscse aiit 
straminese, plan^B aut yentricosae, plerumque obovata?., obtusae 
aut trLiiicaL‘80 in mucrouein attemiatas aut aristatsB calyce duplo 
brevioreSj adpressae. Calyx purpureo-fuscus aut basi viridis, 
apiee attenuato, dentibus acuminatis interdum acutis 9-neryiis. 
Petala ssepius contigua ; lamina patentissima unguem sequante 
aut eo duplo breyiore. Capsula cylindrica. 

Grex eU”Carfcbusianorum. — ^Viridis, glaber. V agina f olii diam. 
4-plo longiore. Capitulum pauciflorum ; floribus 2-C, lamiiia 
= unguem. 

a, eu-Carthusianorum (vide Beichb. Ic. FL Oe^^m, Selv, 5019). 
36 centim. Eolia elongato-linearia, radicalia 80 mm., caulinia 

S5 mm., subfioralia e nodo prodeuntia. Bractem elliptico-oblongm 
ventricosse coriacem rectse. Calycis dentes acuminati. Lamina 
purpurea. 

b, curticeps, Borb. in Oesterr. JBot* Zeitsclir, 1890, p. 97 ; auct. 
BinJcs Gent. Fur, p. 11. 

Calyx brevior, dentibus acutis. 

c. pratensis, Neilr, Diagn. Plant. Hung. Slavon. p. 21 ; auct. 
Pinlcs Gent. Fur. p. 11 (= D. Carthusianorum, Fturm.) ; Heutsch. 
FI., Eleft 27. 

80 centim. Capitulum 3-6 florum. BractesB oblongm planse 
fuscm rectm. Calycis dentes acuminati. Lamina purpurea. 

d. pumilus, Bcliur, Mnum. PI. Transsihanice, p. 95 ; auct. 
Pinks Gent. Fur. p. 11 (= D. subneglectus, ScJmr). 

10 centim. Caules tenuissimi. Eolia linearia internodium 
superantia. Capitulum 3-6 florum. Bractese subrhomboid, ales. 
Calycis dentes acuminati. Lamina purpurea. 

e. subalpestris, Bchleich. in Gaud. Fk Helvetica, iii. p. 144. 

20 centim. Capitulum 3-6 florum, Bractese straminese 

truncato-mucronatm. Lamina supra purpurea, infri\ lutea. 

f, anisopodus, Ser. in JDG. Prodr. i. p. 857. 

Braetese oblongSB planaa fuscse. Calycis dentes acuti. Lamina 
purpurea. 

Grex subfastigiati. — Viridis, puberulus. Vagina folii diam. 
3~plo longiore. Capitulum multiflorum, floribus 6-14, laminii 
= unguem. 

. g* subfastigiatus, Schur, Fnum. PI. Transsilvanice, p. 92; 
Paumg. Stirg. TransUh. (I), atrorubens). 
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Inferne puberulus, superne fere glaber, 36 centim. In- 
florescentia fastigiato-capitata, capitulis 4-8 florum. Bractese 
straminese, interiores ovato-oblongae, exteriores oblongas. Lamina 
atrorubens. 

li. australis, ’Banc, in, Ahad. Kdsl. 1878, p. 531 ; auct. Pinks 
Cent, Pur, p. 12 (= B. puberulus, 

Omnino puberulus. Lolia radicalia eiongato-linearia, caulinia 
linearia. Inflorescentia fastigiato-capitata, capitulis 8-14 florum. 
Bractese fusesft planse oblongse. Lamina atrorubens. 

Greco graminei. — Yiridis aut glaucus, scaber. Tagina folii 
diam. 3-4-plo longiore. Capitulum paueiflorum, floribus 2-6, 
lamina = | unguis, 

i, gramineiis, ScJiur in VerJiandl, Mittlieih d. Sled end. Ver,*f. 
N’atiorwissensch', 1851, p. 177 ; auct. Pinks Cent, Pur, p. 12 
(=var, tenuis idem.), 

Glaucus. Caules tenuissimi. Folia linearia. Capitulum 4-5 
florum. Bractese straminese subrbomboidales. Lamina purpurea. 

j. tenuifolius, Bcliur in Oesterr, Pot. Zeitschr, 1858, p. 22 ; 
auct. Pinks Cent. Pur. p. 12. 

Yiridis. Caules tenuissimi. Folia linearia, vix stricta, 80-90 
min., internodium superantia. Capitulum 3-6 florum. Bracte^ 
brunneae coriacem subcordatse obtusissimse. Lamina rubra. 

h. cbloaspbyllus, Schur (sp.), PnU7n, PI, Transsilvanicd., p. 95 ; 
auct. Pinks Cent, Pur, p. 12. ' 

Glaucus, 13 centim. Folia elongato -linearia, vix stricta, vagina 
folii diam. 8-plo longiore. Capiiulum 3-6 florum. Bractem 
flavse subcordatse obtusissimse. Lamina rosea. 

l, rupicolus, ScJiur in Plerh, Kew , ; auct. Pinks Ce^it, Pur, 

p. 12. 

Caules numei’osi, 40 centim. Folia linearia, vagina folii diam. 
3~plo longiore. Capitulum 2-6 florum congestorum. Bractese 
straminese obtusissimse oblongse ventricosse. Lamina atrorubens. 

m, saxigenus, ScJiur, Pnum. PI, Trans silvanice, p. 93 ; auct, 
Pmlcs Cent, Pur, 'p, 12, 

Caules numerosi, 50 centim. Folia linearia, vagina folii diam. 
4-pio longiore. Capitulum 2-6 florum congestorum. Bractese 
straminese obtusissimse planse, exteriores ovatse, interiores 
obovatse. Lamina atr op urp urea. 

Greco ferruginei.— Yiridis, glaber. "Vagina folii diam. 4-plo 
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loiigiore. Capitulum multiflorum ; floribus 8-16; lamiDa = | 
unguis. 

n. ferrugineus, Mill^ (sp.) Gard.Bict, ed. YIII. (1768), no. 9 ; 
Linn. Mantissa (1771), p. 563 ; Lot. Leg. (1839), t. 15. 

38 centim. Polia elongato-linearia. Capitulum spbaericum 
8-10 florum aggregatorum. Eractese straminejB oblonga?. La- 
mina reflexa, supra sulpburea, infra ferruginea. 

0 . Pontederge, Kern, (sp.)m Oesferr. Lot. Zeitsclir. 1868, p. 89 ; 
Tanfani^mParl.Ll.Italiana^\x.'^.2^4<. 

Polia radicalia linearia, caulinia elongato-linearia. Pasciculus 
6-12 florum. Bracteje oblongae brunnesB planse. Caljcis dentes 
tj^iangulares. Lamina supra rubelJo-purpurea, subtus rosea. 

p. nanus, Ser. in LG. Lrodr. i. p. 357 ; auct. LinJcs Cent. 
jE' 2 ^r. p. 13 (= Yar. intermedins, 

Caules pauei, 7 centim, P'olia radicalia linearia, caulinia 
elongato-linearia. Capitulum 8-14 florum. EractesB elliptico- 
obiongas stramineae ventricosse. Calycis dentes triangulares. 
Lamina purpurea. 

g, atrorubens, AU. (sp.) M. Ledemont. ii. p. 75; JBoiss. Kl. 
Orient, i. p. 512 ; BeicTib, Ic. FI. Germ. Helv. f. 5016. 

65 centim. Polia elongato-linearia, subfloralia oblonga in 
cuspidem attenuata. Bractefe oblongse planae, basi subberbacea 3 
tunc rubello-scariosse. Lamina atrorubens. (== D. vaginatus, 

rui.) 

r. congestus, JBor. (sp.) FI* Cent. France, ed. TIL p. 90; 
Gren. et Go dr. FI. de France, i. p. 232 ; Lapeyr. Hist. Ahr. FI. 
Fyren. 'p. 68, t. 6. 

Polia elongato-linearia. Capitula 8-14 floriim. Bractefe 
straminesB oblongae planae. Lamina atrorubens. (=1). atro- 
rubens, Lois.) 

s. parviflorus, ScJmr, Enum. FI. Transsilvanice, p. 93 ; auct. 
Finhs Cent. Fur. p. 14 ; EeicJib. Ic. FI. Germ. ILelc. 5017 (D. 
diutinus). 

25 centim. Polia elongato-linearia. Capitula subtrifascicu- 
lata; floribus 8-9. Bractese obovatae ventricosae. Calyx et 
lamina atrorubentes. 

t. bobemicus, mihi, in FinJcs Cent. Fur. p, 13 (== rar. parvi- 

florus, Celalc.) ; Frod. FI. Boehmens. 

. 

45-60 centim. Polia linearia. Capitula subtrifasciculata ; 
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floribus 10-11. Bractese obovatae ventricosa 3 . Calyx basi 
viridis tunc purpureo-fuscus. Lamina atrorubens. 

ii, giganteiformis, ^orl). (sp.) in JBof, Zeitu 7 ig^ 1876, p. 357 ; 
cfr. JBorh. m ATcad, KosL 1875. 

72 centim. Bolia linearia, sub-Qoralia laneeolata. Capitulum 
10-12 floruni. Calyx et lamina atrorubentes, lamina minima. 

Grex paucidori. — Viridis, glaber. Vagina folii diam. 4-plo 
longiore. Capitulum paucidorum, floribus 2-6, lamina = | 
unguis. 

V, pauciflorus, Brueqq, Cent* Alpenflora p. 83; Journ, 

Bot* xxiiL (1885), p, 341. 

38 centim. Bascieuli 2-5 florum. Bractese oblon^se straminem 
planse. Lamina atrorubens. 

X. Sabuletorum, BLeiiff. in Yerliandl. d. zool.-hot* Qesellscli, 
in Wie7i, 1858, p. 68 ; JELevff, m Oeste^'r* Bot* Zeitschr. 1858, p. 26. 

30 centim. Bolia elongato-linearia. Capitulum 2-3 florum. 
Bractese subrotundm straminem apice fuscm rectse. Calycis dentes 
triangulares. Lamina pallide purpurea (= var, arenarius, JEEeuff* 
e^Weilr.), 

y, minor, Sehur, Herl* Kew, ; auct. BinTcs Cent* Bur. p. 13, 

19 centim. Bolia elongato-linearia. Basciculus 2-5 florum. 

Bractem oblongse straminege planae. Lamina atrorubens, 

z. vulturius, Guss. et Ten. (sp.) Ind. %enu Hort. JSFeag. 1837, 
p. 3, et 1839, p. 11; Cat. Orto Najg. 1845, p. 84; Ten. Bere- 
grinat. 1838, t.l. 

36 centim. Bolia elongato-linearia rigida pungentia. Basci- 
culus 3-6 florum, Bractese oblongse straminese planse truncatse 
yix mucronatSB. Calycis dentes acuminati. Lamina pallide 
purpurea. 

dr, Jacquinianus, onihi^ (= D. atrorubens, Jacq.)^ Bl, Bar. 
8dhd7ilr. icon. 467 ; auct. BinJcs Cent. Bur. p. 14 ; Beichh. To. 
Bl. Germ. BCelv. a, 

30 centim. Bolia linearia. Capitulum 3-8 florum. Bractese 
oboTatm straminese ventricosse. Calycis dentes acuminatse. 
Lamina purpurea. 

B. ternatus, Heiiff. in Yerliandl. Mittheil. d. Sielenl. Yerein. 
f. WissenscJi. 1858, p. 11 ; JTeilr. Biagn. Blant. (1867) p. 21. 

64 centim. Bolia linearia. Inflorescentia fasciculis ternatis, 
flore medio sessili. Bractese obovatse ventricosse fusco-rubrse 
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margiae brimneo-scariosae. Calycis dentes acuti. Lamina 
purpurea. (= D. yaginatus, Wierzh.) 

G^, campestris, JSeuff, in Verhandl, d» zool.-hot, Geselhc7i, in 
Wien, 1858, p. 32 ; Neilr, Biagn, Flaoit, (1867) p. 21. 

Caules panci, 8-12 centim. Lolia linear ia» Fasciculus 2-3 
florum. Bractese elliptico-oblongse yentricosas straminem apice 
brunnese rectse. 'Calycis dentes acuti. Lamina purpurea. (= 
mr.Tidmm, Neilr,) 

Qrex glaucopliylli. — Grlaber, glaucus. Fasciculus paiiciflorus ; 
floribus 2-6 ; lamina =§ unguis. 

glaucophyllus, Wierzh. FI. JBanat. iii. ; auet. Finks Cent. 
Ear. p. 14. 

18 centim. Bracteas lanceolatse vix mucronatm straminecC. 
Calycis dentes acuminati. Lamina rubra. (== D. daiiubialis, 
Grisel.) 

e^. roridus, ScJiur^Enmi. Fl. Transsilvanice, p« 92; aiicf. Finks 
Cent. Eur. p. 14. 

26 centim. Bractese oblongm plame straminem. Calycis 
dentes acuminati. Lamina atrorubens. 

Grex lancifolii.— Viridis. Folia lanceolato-linearia. Capitu- 
lum pauciflorum ; lamina =; | unguis. 

f^. lancifclius, Scliloss. et Vukotin. FI Croatica, p. 317 ; F. 
BcJiultz, Serb. ix. n. 825. 

Capitulum 4-6 florum. Folia subfloralia et bractem ovato- 
subulata. Calycis dentes acuti. Lamina purpurea. 

Grex moesiaci.—Yiridis. Folia acicularia, vagina rubella folii 
diam. 2-|-plo lougiore. Capitulum spbsericum ; floribus 4-lG ; 
lamina = | unguis. 

/. moesiacus, Prm6'.(sp.) FI. BerlicceFar. dec. iii. p. 17, t. 19; 
auU. Finks Gent Fur. p. 14. 

^ Scabridus, 85 centim. Folia inferiora 110 mm., reliqua 36 mm. 

rigida. Capitulum 10-14 florum cymoso-aggregatorum. Bracteaj 

oblanceolatse straminea^ vix adpressjB apice purpurascentes. 
Calyx purpureo-fuscus, dentibus acuminatis. Lamina rosea. 
(== D. banaticus, Kern.) 

¥. surulis, mihi, Fnum. sjpjp. mrr. Dianthus^ p. 11 ; Finks 
Cent. Eur. 14i, t. ii. 

, Qlaber, 30 centim, Folia 35 mm, rigida, subfloralia obovato- 
knceolata. Capitulum pauciflorum, floribus 4-6. Bractem 


ME. E. If. WILLIAMS ON THE 0ENXJS DIANTHHS. 


377 


obovatsB YentricoscB straraineaB, apice reetsB. Calyx basi viridis, 
dentibus acuminatis. Lamina supra purpurea, subtus pallidior. 
S.erh, Mew. esc Serb* Schoif^ no. 4i0 , 

Mt. Surul in S. Transylvania, alfc. 1560 metres (d. 
16 June, 1850). 

sangninei.— Glaber, glaucus. Polia linearia, vagina 
folii diam. 4-plo longiore. Capitulum densissime multiflorum ; 
floribus minimis 20-30. Calyeis dentes subulato-aeuminati. 
Lamina = 1 unguis. 

r. sanguineus, Vis. (sp.) Incl. sen. JBLort. Vatav. 1845, p. 1 ; 
m. Balmatica, iii. p. 161, t. 36; Beiclih. Icon. FLMerm. HeU. 
50165. 

38 centim. Capitulum bemisphsericum. Bractese oblongo- 
ovales non ventricosse* Calyx basi viresceus sursum piirpureo- 
fuscus, dentibus ciliatis. Lamina sanguinea, supra viridi- 
punicea, subtus atrorubra. 

consanguineus, (sp.),^?^ 2 m. PI. Transsilmnice^y^.^Z:^ 
auct. Pinks Gent. Eur. 1^, 

45 centim. Capitulum conglobatum. BractesB coriacem non 
ventricosae, interiores obovatse, exteriores oblongas. Calyx 
purpureus punctulato-scabridus, dentibus Imvibus. Lamina 
atrosanguinea, oblongo-clavata. 

Geogr. limits. — W. Denmark, 55'^, F. TJral, 49°. 

Egypt, 28°. W. K Portugal, 8°. 

0£ tkis species so many forms have been described, both as 
species and as varieties (chiefly by Austro-Hungarian botanists), 
in multitudinous scientific serials and the publications of learned 
societies, that it has frequently happened that the same plant 
has been described more than once under different auspices; 
consequently the labour of disentangling the synonymy has been 
considerable. As in the ease of all polymorphic species with a 
wide distribution, there is a considerable divergence of opinion 
as to the definite circumscription of individual forms in the 
varying degrees of subspecific types. The tendency to over- 
discrimination or to imperfect appreciation of difterences is 
entirely a personal one. Under these circumstances, I have 
thought it desirable to describe more fully the several varieties, 
associated into greges ’’ according to their apparent affinities 
both among themselves and in their relation to the species. 

For the purpose of comparing how the minor specific cha- 
LINN, aOUEN. — BOTANY, TOL. XXIX. 2 E 
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Lacters are amplified in later and fuller descriptions of tlie species 
in order to emphasize differential characters in well-marked 
varieties, Linn^us’ original description is here transcribed from 
‘ Hort. Upsaliensis,’ p. 105 : — 

‘‘Eadix yivax. Gaulis erectus, firmus. Polia lato-lanceolata, 
margine (cartilagineo serrato) scabro. Elores snhaggregati pri- 
moribus sessilibus. Eoliola ealjcina ovata in acumen lineare 
acuminatum longitudine tubi desinentia, subfusca, patentia : hinc 
calyces squarrosi» Petala rubra, crenata, lateribus refliexa, circa 
centrum obscurius rubra. AntheriB cseruleae. Polia inf erne 
caulem non vaginantia.” 

The rootstock; is much branched, and the barren shoots are 
^iigorous, numerous, and foliose, thus giving the plant a cmspi- 
tose habit. The stems are almost invariably smooth but not 
shining, angular and unbranched, unless it may be at the very base, 
where two branches may spring almost together from the crown. 
In Z). Schlosseri mi cruenf us the, stems are terete. The leaf- 
sheath is very long, as in D. amliguus. The bracts, unlike those 
of D. larbatii^sy are broad and mucronate. The calyx is con- 
stricted at the base of the teeth, and this character further 
distinguishes it from D, slavonicus and JBorhasii ; the teeth are 
9-nerved, and in this character differs from D. 'pelviformis. The 
petals, as might be expected, vary much in tint, from dark 
purple to rose-coloured and white, and the dentation is irregular. 
They do not vary so much in length as in the proportion of 
lamina to unguis. Linnaeus makes the curiously erroneous 
statement that D. harlatus differs from this species in having 
1-nerved instead of 3-nerved leaves ; whereas both species agree 
in having 5-nerved leaves, though the two lateral nerves are 
obscure. 

36. D. Kkappit, jksbJieTS, et Kan. in Bot. Zeitung^ 1576, 
p. 355 ; auct. Finks Gent, Bur, p. 18. 

Giaucus, scaber, 35 centim. Eolia lineari-lanceolata acumi- 
nata 8-nervia carinata, vagina folii diam. 8-plo Ion gi ore. Bractese 
4i mucronatm ad dimidium calycem coriaceas. Calyx apice atte- 
nuate, dentibus acuminatis. Lamina supra cinnabarina, infra 
sulphurea. Antherse caeruleae. 

I, rosulatus, JBcrJ. (sp.) in Bot, Zeitung^ 1876, p. 356; auct. 
Finks Gent. Bur. p. 18. , 

; ; . Glaucissimus, f oliosus. Caulis superne teres. Eolia basi non 
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attemiata. Capitulum 6-9 florum. Bractesa oblongaa. Lamina 
= i unguis. (=D. Kbumieus, Por#0.) 

o. Briigg in, Seri. Keio. (=D. Cartbusianorum, var.)', 

^uct, jBinhs Cent, p. 19. 

10 centim. Caulis angulatus, foliis 10 mm. lliiearibus rigidis. 
Capitulum 3 florum pallidissimorum. Bractes© elliptico-oblongse 
ventricosse. Lamina == | unguis. 

Q-eogr. Imiits, — N, Hungary, 4S®. JE'. Bauat, 22'^. 

Apulia, 40°. W. Herzegovina, 13°. 
Diflfers from the preceding species in not being cfespitose, and 
in having very rough stems with grooved and strongly-keeled 
leaves, and only 3 or 4 flowers on each head. I am unable to 
refer to the original publication of this species ; but it is here 
described from a specimen in Herb. Mus. Brit., and Borbas gives 
a good diagnosis of it (Joe, cit), 

37. D. AMBIGIJTJS, J?anc, ^rincip. Berhice^ p. 178; auct. 
JPmJcs Cent. (Eur, p. 19. 

Glaber. Caules simplices 4-angulares. Folia oO mm., elon- 
gato-linearia acuminata plana 3-nervia patentia, vagina folii 
diam. 4-plo longiore. Inflorescentia capitulis densis 22-28 
florum, Bractese 4 ad calycis apices mucronatse, patentes. 
Calyx ■ purpureus, dentibus acuminatis 9-nerviis. Petala cou- 
tigua ; lamina purpurea, = g unguis. 

Sab. Servia and Bulgaria. 

38. D. ScHLOSSERT, milii, in Journ, of Botany., 1885, p. 342, et 
Enum, spp. mrr. Eiantlms (1889), p. 11 ; Binhs Cent. Eur. 
p. 19. 

Glaber. Caules 45 centim., teretes simplices. Folia elongato- 
linearia acuminata plana 3-nervia adpressa, vagina folii diam. 
duplo longiore, radicalia 100 mm., caulina 70 mm. Flores 
capitati. Bractese 6, obovatse adpressse mucronatse ad -g- calycis 
partem. Calyx purpureus, apice attenuate. 

Sab. Croatia. 

' Described from C. J. SchlossePs specimens in Herb. Mus. 
Brit., found near Samobor, in the territorial district of Agram. 
The plant is certainly distinct from any of the forms of D. Chr- 
tliusianorwn, and differs from B. pehiformis in the terete stems, 
shorter leaf-sheath and bracts, and dark red calyx-tube. D. cm- 
entus differs from it in its csBspitose, glaucous habit and in its 
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reader leaves wWcli are 5~7-nerved, and patent 
" the apex. This may possibly be the same plant 
'orb. 


OXJS, atrornbens, Kit, in Linnmay 

.. Finhs Cent. JEur. p. 20). 

r, viridis. Caulis 44 centim., erectus tetragonns simpli- 
eissimus. Tolia linearia acuta 5-nervia plana patentia, vagina 
folii diam. 4-plo longiore, radicalia 72 mm. interdum 7-nervia 
(nervis 2 marginalibns obsoletis), caulina 60 mm., subfloralia 
4 ovata cuspidata capitulo longiora. Capitnliim multiflorum, 
floribus atrorubentibns 8-14. Eractese 4, obloriga3 planse, basi 
^ubberbacese tunc rubello-seariosse, mucronatge ad dimidium 
calycem. Calyx dentibus acuminatis. Petala contigua ; lamina 
= 1 unguis. 

Sal. Slavonia. 

This species was referred by Kitaibel to that limbo of critical 
forms, D. airorulens^ All.; but it certainly appears to differ 
essentially from the classical descriptions of the plant. Pound at 
Esseh on the banks of the Drave, in Slavonia. 

40. D. PELViEOEMis, Seuf. in Flora., 1853, p. 625. 

G-laber. Caules 55 centim., 4-angulares simplices. Polia 
52 mm., elongato-linearia acuminata 3-5-nervia plana, vagina 
folii diam. 3~plo longiore. Inflorescentia capitulis densis 24-26 
florum. Bractese 6 obovato-rotundatae mucronatse adpress^ ad 
dimidium calycem. Calyx apice attenuate, dentibus acuminatis 
purpureis 7~nerviis. Lamina purpurea, =| unguis. 

Sal, Servia. 

41. D. CETJENTLS, Griseb. SpicU, M. Bimel.Bitliyn, i. p. 186 ; 
auct. PmJes Cent. Kur, p. 20. 

C^spitosus, glaucus, glaber. Caules 50 centim., furcati 
teretes* Polia acuminata plana ; radicalia 100 mm. lineari- 
laiiceolata patentia 7-nervia infra rubella, caulina linearia ad- ^ 
pressa 5-nervia, vagina folii diam. 4-plo longiore ; subfloraliar-^'^ 
mucronata calycem excedentia, Inflorescentia subglobosa dense 
capitata circiter 20 florum inodororum. Bract e^ 6, obovatfB mu- 
cronatae ad dimidium calycem patentes. Calyx rubellus apice 
attenuate, dentibus acuminatis margine scabridis. Petala rubella 
non contigua ; lamina = J unguis. Anthers cserule^. Capsula 
cylindrico-oblonga. 
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fostigiatus, Fantoc (sp.), Admtat. p. 105; Borh Spnh 
Caryopk MelantL FL Groat, p. 12. 

32 eentini. Caulis apice in cyinam trifasciculatam longissimam 
divisus. Calyx 10-12 mm. 

Geogr. limits : — 

Servia, 44°. F. Eumelia,inTurkey,27° 

B, Mt. Olympus, in Thessaly, 40°. W, Herzegovina, 18°. 

42. D. Lynns, JBoiss, Fiagn, PI. Fbv, Or. ser. I. i. p. 20 ; FL 
Ormit. i. p. 543. 

Hispidiis, 45 centim. Caules simplices, 4-angulares. Folia 
elongato-linearia acuminata patentia 3-nervia carinata ; radicalia 
57 mm. recnrva, caulina 50 mm. incurva, vagina folii diam. 6-pIo 
loDgiore, subfloralia pallide rufescentia breviter aristata. Flores 
6~8 in capitulo, dense aggregati. Bractese 4 rnfescentes, obovato- 
lanceolatae patentes, mucronulatse ad calycis apices. Calyx 
rubellus apice attenuate, dentibus acutis subpnngentibus. Petala 
contigua ; lamina rosea, unguis. 

Sal. Lydia, Phrygia, and Caria, in Asia Minor. 

43. D. niLACiNUS, Poiss. et Seldr. Piagn. PI. Nov. Or. ser. II. 
i. p. 63 ; FI. Orient, i. p. 514. 

Scabridus, csespitosus, Caudices suffrutescentes. Caules 60 
centim., tenues flexuosi 4-aagulares. Folia 63 mm., setaceo- 
liuearia acuta 3-nervia plana, radicalia patentia recnrva, caulina 
adpressa, vagina folii diam. 4-plo longiore, subdoralia lanceolato- 
linearia capitulum sequantia. Inflorescentia ‘ in capitulis fasti- 
giatis 4-6 florum inodororum. Bracteae 4 lanceoiatae acuminatie 
ad calycis apices, patentes rnfescentes. Calyx purpnreus, den- 
tibns aenminatis. Petala contigua; lamina lilaeina, = J unguis, 
Antherae caerulese peltate. Capsula ovoidea. 

1. androsaceus, Poiss. et Seldr. FI. Orient., Bupjgl. p. 81 ; 
Ngm. Comp. FI. Fur., Suppl. ii. p. 59. 

Dense casspitosns. Caules 4 centim. flexuose nodosissimi. 
Folia pungentia. Flores subsessiles. 

Sal. Livadia, in Grreece. 

44. D. BABBATUs, Linn. Sp. Planfarum, ed. I. p. 409 ; Beiclil* 
FI. Germ. Fxems. p. 804 ; Ic. FI. Germ. Selv. f. 5013. 

Glaber. Caules 50 centim., simplices v. superne ramosi 
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tetragoni. Polia lanceolata acuta plana 5”neiTia ; radicalia 
44 mm., vagina folii diam. duplo longiore, cauiina 30 mm., 
vagina folii diam. sequante, subfloralia lanceolato-linearia. Inilo- 
rescentia fastigiis fasciculorum regulariter trichotomorum, lloribus 
densis brevissime pedicellatis inodoris. Eracte^ 4 lanceolatte 
acuminatsa ad caljcis apices. Calyx viridis v. rubescens apice 
attenuate, dentibus acuminatis. Petala contigua j lamina = -J- 
unguis. Capsula oblonga. Semina granulata. 

h. latifolius, Ser. in DO. Drodr. i. p. 356 ; mwt. Fmks Cent. 

Dur. p. 21 . 

Eolia iatiora. Inflorescentia fasciculis simpliciter tricbotomis. 

c. aggregatus, Poir. JEncyc.^ Eupplem. iv. p. 124 ] Ser. in DC. 
J^Todr. i. p. 356 ; Eweet, Dl Card. ii. t. 166. 

Asperiusculus. Elores capitulis aggregatis. Bracteas calycem 
superantes. 

d. rarifiorus, Schur, Dnmn. PI. Transsilvanicp^ p. 92 ; auct. 
PinJes Cent. Dur. 2\. 

Elores non dense aggregati. Bracteae breviores. Petala pallide 
rosea. 

Geogr. limits : — 

N. Moscow Cprov.), 55°. D. China, 120°. 

]Sr. China, 35^. Pep ub lie of Andorra, 2°. 

Pohrbach sinks in this species Thunberg’s D. jdponicus (see 
no. 28) ; but D. larlatus differs from it in the following points : 
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botli in the text, where he speaks of “ petalis harbatis,” and in 
the figure cited for the plant. Moreover, in certain cultivated 
forms the bearded condition of the petals tends to disappear. In 
var. aggregatus, which is certainly to be referred to this species, 
Sweet says ‘‘ the limb is of a bright crimson when first expanded, 
afterwards changing to a dark purple, and marked towards the 
base with a darker irregular patch, bearded with a few long 
scattered hairs.” Besser described a D . pseudoharlatm^ referred 
to by Ledebour (El. Eossica, i. p. 277) ; but his own specimens, 
which are at Kew, seem to have been incorrectly described ori- 
ginally, and do not differ anywise from D. larhatus itself, 

45. D. SUBBAEBATTIS, Schur^ JSnum, PI. Transsilvanics^ p. 92 ; 
met. FinJcs Cent. PJur. * 

G-laber. Caules 55 centim., interduin recumbentes, ramosi 
tetragoni. Eolia suboblonga acuta 5-nervia plana patentia, radi- 
calia 42 mm., reliqua SO mm., vagina folii diam. duplo longiore, 
subfforalia interduin reflexa. Inflorescentia subfastigiato-capi- 
tata floribus speciosis pallide purpureis. Bractea? 4 lanceolatiB 
acuminatse ad calycis apices. Calyx apice attenuate, dentibus 
acuminatis. Petala contigua ; lamina = unguis. Capsula ob- 
longa. Semina peltata tenuiter reticulata, margine scabrida. 

Jlab, County of Bistritz, in Transylvania. 

43. D. DiUTiNTJS, Kit. in Schultes, Oesierreichs JPIora, ed. II. i, 
p. 655 ; Grisel). Spicil. Kl.Bwmel. Bitlign. i. p, 186 5 Eeichh. le. 
M. Germ. JBCelv. f. 5017 (D. polymorphus). 

Glaber. Caules 36 centim., simplices tetragoni. Eolia 77 mm., 
linearia acuminata carinata patentia, vagina folii diam. 4-plo 
longiore. Inflorescentia capitulis aggregatis 6~8 florum. Bractese 
4 obovato-lanceolatae mucronulatse ad dimidium calycein patentes. 
Calyx apice attenuate, dentibus acuminatis. Petala contigus ; 
lamina pallide rubra, unguis. 

Geogr. limits. — JVi North Hungary. JE. TheBanat. 

8. Servia. W. Croatia. 

The authors of some of the Austrian floras have joined this 
species with considering them as identical; but, 

asBoissier points out, they are very distinct plants. Its affinity 
with D. stenopetalus is much more marked. 

47. D. Bore ASH, Vandas, in Oesterr, Bot. Zeitschr. 1886 ; 
auct. Pinks Gemt. Bur. p. 23. 

Griaber. Caules 45 centim., simplices tetragoni inferne as- 
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peruli. Polia elongato-lmearia carinata trinervia acuminata, 

Tagina caulis diam. 6-plo longiore, subfloralia anguste oblonga. 

Inflorescentia capitulis 2-7 fiorum, infra Hfasciculata. Bractea) 

4 pallidaB marginaliter brunnese, ellipticse. Galycis dentes acu™ 
ininati purpurei 11-nervii. Lamina purpurea, =-|- unguis. 

Gralicia, in Austria; and Volbynia, in Eussia. 

48. D. CAPiTATUS, Ball, in BQ. Cat. Sort. Monspeliensis, 

1813, pp. 24, 103 ; .Boiss. Bl. Orient, i. p, 514; Beiclil. Ic. Bl. ‘ 

Oerm. Selv. 5015. 

Glaucus, lanatus. Caules 35 centim., simpliees tetragoni. 

Polia linearia acuta plana patentia, radicalia 72 mm. 7-neiTia, 
caulina 50 mm. 5-nervia, vagina folii diam. 4-plo longiore ven- 
tricosa in limbum ampliata, subfloralia late ovata capitulum 
subsequantia. Inflorescentia capitulis aggregatis 6-8 floruin. 

Bracteje 4 obovat^ mucronulat^ calycem superantes patentee. 

Calyx purpureiis apice attenuate, dentibus acutis. Petala con- 
tigua; lamina purpurea maculata, unguis. 

1. minor, Bl. Orient, i. p. 514; ICanitz, FI. Bomanice 

p. 183. 

Capitula minora. - ^ 

c. Pancicianus, miJii, ex Banc- Elem. Bl. Brincip. Bulgarim 
(1883) ; auct. Pinhs Cent. Bur. p. 24. 

Varietas innominata: glabra foliis acuminatis, petalis purpureis. 

Geogr. limits. — N. Siberia. Siberia. 

Bulgaria. W. Berym. 

Dentes calycis mucronati, 

49. D. mTEESiJEDiTrs, Boiss. M. Orient, i. p. 515; auct. PinJes 
Cent. Bur. p. 21 ; Sibth. Bl. Graea, t. 392 (D. Carthusianorain). 

Csspitosus, glaber, 60 centim. Canles simpliees tetragoni. 
rolia63mm., linearia acuta S-nerria plana, vagina folii diam. ® 

4-plo longiore, radicalia patentia recurva, caulina adpressa, sub- 
floralia oblongo-lanceolata fuscescentia. Inflorescentia capitulis 
s&stigiatis 4-6 florurn inodororum. Bractem 4 laneeolat® aeu- 
ibinatm ad dimidium calycem adpress®. Calys purpurascens. 

Pethla contigua ; lamina rosea, unguis. Capsula ovoidea. 
fleoyr. limits. — N. Bosnia, in Austria. B. Anatolia. 

\ Thessaly, in Greece. JF. Bosnia, in Austria. 
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Sub sect io 3. 

Bracteaa -I, ovatse patentes. 

Involucri pbylla scariosa, rarius berbacea, Petala barbulata. 

50. D. COMPACTUS, ZiiJ. m Schultes, Oesterreichs M. ed. II. i. 
p. 651 ; Beichh.M* Germ, Ecscurs.-^, 805. 

Griaber. Caules 50 centim., simplices v. superne ramosi teretes, 
^ Folia plana lanceolata acuta S-neryia patentia recurva, radicalia 

44 mm. vagina folii diam. duplo longiore, caulina 30 mm, vagina 
folii diani. seqnante. Indorescentia fasciculis triehotomis florum 
densorum inodororum. Bractesa purpureo-brunnese acuminatm ad 
ealycis apices. Calyx rubellus apice attenuate, dentibus acutis 
triangularibus. Petala contigua; lamina purpurea obovaW 
cuneata maculata, =| unguis. 

h prelucianus, mihi, ex Novenytani JLafok (1885), p. 126 ; 
JB inks Gent, Bur. 

Calyx viridis. Lamina pallidissima. 

A variety with niucli paler flowers, found by I\ Porcius 
Preluci in the county of ]N”aszod in Hungary. 

I Geogr, limits, — Bf, Galicia, in Austria, 49^ ATallaciiia 

S, Mt. Majella, in Abruzzi, 42° PF! Carniola. 

51. B. CRASSIPES, aig, Willk. Icon. JDescf.'Bl, Grit, i 

p. 7, t. 1 ; Willk.et Lange., Brodr, Bl, Bisp. iii. p. 677. 

Piibescens. Caules 58 centim., simplices teretes strict! Folia 
stricta adpressa ; basilaria 62 mm., 7-nervia acuta, reliqua 
' 50 mm., 5-nervia acuminata, vagina folii diam. duplo longiore, 

I subfloralia elliptica late membranacea capitulura superantia. In- 

i? . florescentia corymbosa, fasciculis plerumque 2 pedunculis angu- 

latis ; capitulis 20-30 florum inodororum. Bractese 2 exteriores 
ad di midiurn calycem acutse, 2 interiores ad calycis apices acu- 
minate. Calyx apice attenuate, dentibus lanceolatis acuminatis. 
Petala non contigua ; lamina obovato-cuneata purpurea, = 
unguis. Semiua punctulata. 
jHb A Andalusia. 

52. B. Gieaediki, Lamotte in Bull, Soc, Bot. France, 1^74^ 
auct. Binl's West. JSur.'p, 13. 

Glaber. Caules 50 centim., simplices v. superne ramosi 
teretes. Folia 35 mm., lanceolata acuminata plana mollia 5- 
nervia, vagina folii diam. mquante, subfloralia lanceolato-linearia. 
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Infiorescentia cjmis regulariter tricbotomis ; floribus laxis in- 
odoris. Bracteas miicronulatae ad calycis apices. Calyx deotibus 
lanceolatis acuminatis purpureis. Petala contigua ; lamina pur- 
purea maculata, =| unguis. Antberse violacem. Capsula 
obionga dentibus obtusis. 

Mah. Central Prance. 

53. D. ASPEEULiJS, Boiss, et JSioet, in Boiss. Biagn, BL Aby. 
Or. ser. II. v. p. 51 ; Boiss. M. Orient, i. p. 510. 

Minute pminoso-asperulus, 25 centim. Caules simpliees 
tetragoni foliosi. Folia viridia flaccida carinata 3-neiwia (nervis 
lateralibus obscurioribus) liuearia, inferiora 36 mm. patentia 
obtusa, cetera 21 mm. adpressa acuta, vagina folii diam. duplo 
loiigiore ; involucri p)bylla lineari-laoceolata, ilores mquantia, 
scariosa. Fiores 4-6 in capitulum dense congesti. Bractem 
mucronulatse ad calycis apices stramineae. Calyx apice attenuato, 
dentibus rubellis ovatis mucronulatis ciiiolatis 11-nerviis. Petala 
concoloria; lamina rubra obionga, ==-i- unguis. 

Geogr. area. — Turkish Armenia. 

54. B. coLLiNxrs, Waldst. et Kit, Ph Ear. Hung. i. p. 36, 
t. 88 ; Eeichh. FI. Germ, Fxcurs. p. 805 ; Ic. Bot. PI. Grit. n. 739. 

Grlaucus, minute lanatus. Caules 40 centim., teretes, interdum 
superne subangulati. Folia 36 mm., linearia acuta 3-5-nervia 
(nervis lateralibus obscurioribus) stricta plana, vagina folii diam. 
ssquante ; involucri pbylla subulata adpressa faseiculo breviora. 
Inflorescentia fasciculis capitatis 3-5 floruin. Bractese stra- 
minese acuminata) ad dimidium calycem. Calyx apice attenuato, 
dentibus rubris lanceolatis acuminatis. Petala obovato-cuneata ; 
lamina purpurea, = | unguis. 

h, subpaniculatus, Schur, Fnum. PI. Transsilvanim^ p. 96 ; 
auct. Pinlcs Gent. Fur. p. 26. 

Hirtule scaber. Flores fastigiato-pauiculati, plurimis dissitis 
et solitariis. Bractese calycem subsequantes. 

This variety is founded on a specimen in Lercbenfeld’s Tran- 
sylvanian herbarium, dated 1780. 

c. sylvaticus, Hojgjge (sp.) in Bturm, Beutsch, FI., Heft 28 ; 
Gren. et Godr. FI. de France, i. p. 233; Eeichh. Ic. FI. Germ, 
Helv, f. 5023 (B. Seguieri). 

Caules subangulati. Folia lineari-lanceolata mollia viridia. 
Flores ternato-fasciculati. Calyx f uscus, dentibus acutis. Petala 
contigua ; lamina oblongo-ctineata. 


387 


ME. P. K. WILLIAMS 0 ^ THE GEOTS HIAHTHHS. 

(h imercticiis, Mupr, Wl, Gaucasi^ auct, JEnuin. spp^ varr, 
Dimitlius^ p. 12. 

G'ltibcr. IiiflorGSCGiitia fascicTilis florniii parvoriiiii. 

Occurs in tlie province of Imeretia, in Trans-Caucasia. 

Geogr, limits, — JSf, Galicia, in Austria, JE. Caucasus. 

E* Asia Minor. JF*. E. Pyrenees. 

This species, which is very difficult to define and circumscrihe, 
together with the European form of B. sinensis {D, Begideri, 
\ ill.), may be considered as the connecting links between the tTro 
natural divisions of the genus, viz.^ the one in which the stems 
and their branches bear small clustered flowers, and the one in 
■which they bear large single flowers. The stem terminates in a 
single head of flowers, or branches into dichotomous fascicles ; 
or more rarely the flowering branch may be trifasciculate. "When 
an irregular third fascicle is present, it grows from the axils of 
the uppermost leaves and overtops the other two. 

55. P. HTME50LEPIS, Bolss, JDiagn, JBl. ITov. Or, ser. I. viii. 
p. M, Orient, i. p. 510. 

Puberulus, 25 centim. Caules simplices tetragoni. Eolia 
36 mm., linearia acuminata plana, inferiora patentia 5-nervia, 
cetera adpressa 3-nervia, vagina folii diam.’ duplo longiore ; in- 
volucri phylla rubella oblongo-linearia aristata ad capituli apices. 
Elores 2-4-capitati. Bractese straminese mucronulat^ ad calycis 
apices purpureo-marginat^. Calyx oblongus, dentibus ovatis 
obtusis rubellis. Lamina rosea subcuneata maculata, unguis. 

ITad, Mesopotamia. 

56. D. POLXMOEPHUS, JBieb, JEl, Taur.-Gauc, i. p. 324; Boiss, 
FI. Orient, i. p. 511 ; BeicJib, Ic, Bot. Bl, Grit. n. 730. 

Glaber. Caules 30 centim., teretes apice ramosi. Eolia 
52 mm., elongato-linearia acuminata carinata trinervia patentia 
stricta, vagina folii diam. triple longiore ; involucri phylla bracteis 
similia. Inflorescentia capituiis aggregatis 4-8 florum inodo- 
rorum. Bracteso stramineas mucronatse ad ^ calycis. Calyx 
rubellus, dentibus ovatis obtusis ciliolatis 9-nerviis. Petala con- 
tigua; lamina subtricrenata rosea obovato-cuneata, =| unguis. 
Anthersc pallidse. 

Qeogr, limits, — N, Pensa, in Russia, 53°. 

E, Kladovo, in Servia, 44°. 

F, Orenburg, in Russia, 55°. 

W, Upper Austria, 15°. 
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57. D. GLABRiusciJLiJS, KU. sec. Kanitz, in Linnma (1863), 
p. 526; auct. Finics Gent. Eur. p. 27. 

Glaber^ 45 centim. Folia lineari-lanceolata acuta 5-iiervia 
plana; radicalia 72 mm., vagina caulis diam. duplo longiore, 
caiilina 50 mm., vagina caulis diam. scquante. Inflorescentia 
fasciculis dicbotomis 12 florum. Bractese straminese acuminate© 
ad dimidium calycem. Calyx dentibus lanceolatis acuminatis. 
Lamina carnea. 

JSal. Hungary. 

58. D. PSEUDOBARBATIJS, Behur^Mnum.Fl. TransBilvanice, p . 96 ; 
aiict. Eniim. sp'p. varr. Dianthus^ 1^.12. 

Glaber, 45 centim. Folia linearia acuta 5-nervia |)lana ; radi- 
calia 72 mm,, vagina caulis diam. duplo longiore, caulina 50 mm., 
vagina caulis diam. asquaiite. Inflorescentia fasciculis tricbotoinis 
12 florum, Bractese mucronatae ad calycis apices. Calyx denti- 
bus lanceolatis acuminatis. Lamina obovato-cuneata rosea. 

JEab. Transylvania, 

This species diflers from the preceding chiefly in the narrower 
leaves, in the long mucronate bracts, and in the trichotomously 
disposed fascicles. 

59. T>. TOLETAi^VB, Boiss. et Beut. Biagn. FI. Wov. no, 8; 
WillJc. et Lange^ Frodr. FI. JELisp. iii. p. 680 ; Willk, Icon. Besor. 
FI. i. p. 19, t. 11. 

Suffrutescens, glaucus, scaber. Caules 25 centim., strict! 
furcati tetragoni. Folia linearia acuta stricta plana adpressa; 
radicalia 24 mm. 5-nervia basi valde dilatata, caulina 20 mm. 
3-nervia, suminis abbreyiatis, vagina folii diam. sequante. Flores 
sijbfasciculati fere seKSsiles cymis laxis. Bractese mucronatm ad 
dimidium calycem, subherbaceae. Calyx rubellus apice attenuate, 
dentibus mucronatis 11-nerviis. Petala non contigua; lamina 
obovato-cuneata supra purpurea subtus pallida, unguis. 
AntherjB c8Brule£e. 

Geogr. limits. — E. Cantabrian Mountains, 43°. 

Sierra Morena, 36°. 

E. Eastern boundary of prov*. of Castile, 2° W. 

W. Sierra d’Estrella, in Portugal, 8° W. 

60. D. TBiSTis, Velen. in Bitzungsb. Foelimisch. Gesellsch. 
Wissensch. 1890j p. 41. 

! Caespitosus, glaber. Caules 20-40 centim., simplices tetragoni. 
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Tolia flaceida; rosularia elongato-linearia, leliqua laneeolatc- 
linearia u-7-nervia plana acuminata, vagina folii diam. S-di-plo 
longiore ; involueri phylla scariosa fusca lanceolato-elongata 
capitulum subtequantia. Flores capitati. Braete® acariosse fuse* 
mucronat® ad dimidium calycem. Calyx dentibus laneeolatis. 
T,niTn'nn, obovato-cuneata, =g unguis. 

Ilab. Bulgaria. 

** Involueri pliylla et bracte® scariosa. Petala imberbia. 

61. D. CIHKABA.EINUS, Bprun. in Boiss. Biagn. PI. Nov. Or. 
ser. I. vi. p. 22 ; Boiss. FI. Orient, i. p. 511. 

Glaber, multicaulis, basi suffrutescens, 13 centim. Caules 
simplices tetragoni. Folia 77 mm., plana strieta patentia, pun- 
uentia ; basilaria linearia acuta 7-nervia, reliqua elongato-linearia 
ac\iminata 5-nervia, vagina foUi diam. 3-4-plo longiore ; involueri 
pbylla basi dilatata lineari-setacea aristata rubella. Flores capi- 
tulis paucifloris. Braete® rubescentes mucronat® ad dimidmm 
calycem. Calyx apice attenuate, dentibus laneeolatis acuminatis. 
Petala contigua ; lamina maculata supra cinnabariua subtus 

flavida, obovato-cuiieata. 

l. alpinus, Boiss. FI. Orient, i. p. 511 ; Ngm. Consp. FI. Fur. 
u 103 ; Silth. FI. Grceea, t. 393 (D. biflorus). 

Caules breviores. Lamina cinnabarina vel purpureo-rosea. 

Sah Greece. 

62. D. STBKOPETAEUS, Grisel. Spieil. FI. Bumel. Bithyn. i 
u. 187; Boiss. FI. Orient, i. p. 513. . t, 

^ C-psuitosus glaber, 30 centim. Caules tenues tetragoni. Folia 

carinata, vagina folii diam. 8-plo longiore, reliqua 26 
ulana vagina foUi diam. 4-plo longiore; involueri pbylla basi 
diSta aristata fusco-rubescentia. Inflorescentia cymis pam- 
15 florum. Bracte® stramine® mucronat® ad calyeis 

.pice denfflu. 1..0.C- 

Petal. noBoortigCi 

°'’rpLTdi,°ral (ap.) « 

WissenscA. 1886 ; Ngm. Consp. FI. Fur., Suppl. u- P- o9. 

Palvx viridis. Lamina rosea. , . n 

faif-iK Bulg-ii. S- “7. “ 
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Involucri phylla lierbacea. Calyx verriiculosns. 

Petala barbiilata. 

63, D. BiTLisiAHHS, Boiss. FI Orient, i. p. 4S3. 

Caules 13 centim., ramosi tetragoni. Polia brevissima linearia 
acuminata patentia. Bractese mucronatsB ad dimidium calycem. 
Calyx dentibus ovatis mncronatis ciliolatk. Petala contigua; 
lamina obovato-cuneata rosea sub tus virente. 

Hob, Bitlis, in the province of MuscIl ; G-ornja Voda, in 
Albania, 

Subgenus II. CAEYOPHYLLASTEUM. 

Caudex perennis, berbaceus, breves turiones steriles decum- 
bentes, numerososque foliososque, atque caules floriferos adscen- 
dentes, emittens. Polia subfloralia vere bracteiformia nulla, 
interdum 2 summis berbaceis abbreviatis nunquam subscariosis. 
Plores in caule ramulisve solitarii, vel geminati vel rarius terni 
longissime pedunculati. Calyx cylindricus valde striatus. Petala 
dentata Integra vel fimbriata, rarissime retusa. Torus elongatus 
in gynopborum stipitiforme. 

Sectio 1. PiMBEIATUM. 

Bracte® 4-16, Petala fimbriata. 

Subsec tio 1. Flumarioicles. 

Caules teretes. ,Calycis dentes mucronati. Petala barbulata, 
non contigua. 

64. D. PLTJMAEiiJS, Linn. Sjp. Flantarum, ed, I. p. 411 ; Willie, 
et Lange^ Frodr. FI. Eds^. iii. p. 687 ; Feiclib. Ic. FI. Germ. Eelv. 
5030=^. 

CsBspitosus, glaber, glaucus, 30 centim. Caules simplices v. 
sup erne furcati 2-5-flori. Polia elongato-lineari a acuta carinata 
patentia recurva uninervia crassiuscula ; radicalialOOmm., caulina 
48 mm., vagina folii diam. duplo longiore. Plores rosei odorati 
speciosi dimorpbici cyma laxa irregulari. Bractese 4, interiores 
obovatse, exteriores obovato-lanceolatse, mucronatse ad calycis 

* I should have preferred to have cited the plate from ‘ English Botany 
hut, by an unworthy act on the part of the publishers, the plate is trans- 
ferred from its proper sequence to another part of the issue, as is the case with 
plates of other species, apparently in order to discourage the purchase of sepa- 
rate parts of an expensive work. 
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partem. Calyx Iasi obsolete striatus apice attennato, dentibus 
triangularibus 9-11-nerviis. Petala ad medium digitato-miiltifida, 
area intermedia obovata, lamina = | unguis. Antberse pallidm. 
Capsula cylindrica. 

5. albiflorus, ScJiur, Enum. FI. Tm7issUvani(B) Feiclib. Icon. 
FI, Genn. Selv. 5030 (B, bungaricus), 

c. roseoflorus, ScJmr, Mnum. FI. Tra^issilvanice ; Feichh. Icon. 

FlGeTm.miv.mOh{J}.h\dJi^m). 

d. perramosus, Sc'km^ Fnum. FI. Tfa7issilvani(2 ; Feichh. 
Icon. FI. Germ. Helv. f. 5029 5 (D. bortensis, Bclirad.). 

Geogr.lhnits. — AT. ProY. of Volbynia, in Eussia. 

F. Along the river Isebin, in Siberia. 

B. Croatia. 

W. The cliffs of Eabenstein in Garin tbia, 
Austria. 

As this pink is so commonly cultiyated, it has established itself 
and become more or less naturalized in Tarious localities in 
different countries. Like B. Cargophgllus, it is only very locally 
distributed, and is recorded in many floras not as an indigenous 
species, but as one that having been long established has become 
quite naturalized. 

65. B. AHEFAUius, Linn. Bp. Flant. ed. I. p. 4d2 ; Ledeh. FI. 
Fossica, i. p. 284 ; Feichh. Icon. FL Qe^m, Helv, 5026. 

Caespitosus, glaber, 10 eentim. Caules simplices v. superne 
furcati, graciles, l~3-flori. Polia elongato-linearia carinata, 
radicalia 14 mm. fasciculata patentia obtusa, caulina 12 mm. 
stricta adpressa acuta, vagina folii diam, sequante. Flores albi 
odorati. Bractem 4, obovatse mucronatae ad calycis partem 
adpressse, straminece. Calyx purpureus apice attenuate, denti- 
bus ovato-lanceolatis. Petala ultra medium pinnatifido-multi- 
partita, area intermedia oblonga maculata, lamina == § unguis. 
AnthersB pallidas. Capsula cylindrica. 

h. glauciis, BlocJci, in Oeste^^r. JBot, Zeitschr, p. 250. 

This glaucous variety forms the connecting link betvreen the 
two species. Linnaeus distinguishes the two by their petals. 
Of this species he writes : — “ affinitatem hujus summam cum 
praecedente docet petal orum faux ; petala magis oblonga, divisa 
et lacera ultra medium disci (illi vero tantum miiltifida), basi 
macula livida acuta, pilis purpurascentxbus adspersa.’’ — Bp. FI, 
ed. 11. p. 589. 
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Geogr, T’iiiland (near Lake Saima), 61°. 

Dalmatia (Mt. PrjDmina), 41°. 

JS’. Lake Baikal, in W. Siberia, 126°. 

Hanover, 11°. 

66. D. Obeadxtm, Sance, in Ann, Sci, Ufat, (Boii) ser. V. v. 
1866, p. 207 j {Serb, Sance^ no. 1720). 

Glaber, 100 centim. Polia lanceolata acuta stricta, radicalia 
150 mm., canlina 125 mm., vagina folii diam. sequante. Plores 
laxe cyiBosi odorati. Bractese 8, oblongo-ovatge adpressge muero- 
natse ad § calycis. Calyx purpurascens apice attenuate. Lamina 
obovato-cuneata. 

Sal, South China. 

Subsectio 2. ScMstostolon, 

Caules ramosi, glabri. Calycis dentes acuminati. 

^ Caules teretes. Polia 3-5-nervia. BractesB acuminatse 
adpressse scarioso-alatse. Calycis dentes lanceolati. 

67. D. MOisirsPESSULABTrs, Linn, Sp, Plantarum, ed. 11. p. 588 ; 
Gre?t, et Godr, M, de Prance, i. p. 241 ; Eeiclib, Ic* FI, Germ, 
Selv. f. 5031. 

44 centim. Polia linearia acuminata plana patentia stricta 
5-nervia, radicalia 62 mm., caulina 53 mm., vagina folii diam. 
asquante. Flores solitarii aut 2-3 aggregati, speciosi inodori, 
Bracteag 4 ovatse ad dimidium calycem. Calyx apice attenuate, 
dentibus 7-nerviis. Petala contigua flabellata barb data infra 
medium usque fimbriata ; lamina rosea rarius alba, area intermedia 
orbiculari. Antherse linearLoblongge, Capsula eylmdrica. 
Semina ovalia. 

b, alpestris, Soppe et 8 fernb, {^p.), in 8iurm, •DeutscM. Fl, 
Heft 28; Schultes, Oesterr, FI, p. 662; Eeiclib. Icon, 

FI. Germ, Seh. f. 5032 5, 

12 centim. Eami uniflori. 

e, erubescens, Trey>, (sp.) JaJirb, d, Gewaechslc, ii. p. 32; 
Kerner, Soiled. Austro-Sung, p. 74; Eeiclib, Icon, FI. Germ, 
Selv, vi. fig. n, 5031. 

Lamina pallida rosea. 
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(L esuberans, Gih. et J^ir, FI Moien. p. 28 (1882). 

Habitii robustissiinus. t 

acuminatus, Tamch (sp.), ByU, Fatuh, n. p. 242; Waif.* 
: Mep.ert. vi'.. 'p. 

y! com pacta j Kramn, in Oesterr* Bot. Zeitschr. ISSd^ p. 402 ; 
auei, Finhs Vent. Fur. p. 30. 

■ Geogr. limits. — W. Hangar?, 47°. JEJ. Caucasus, 48°. 

& Calabria, 40° W. Corimim, in Spain, 

8° W. 

LiniUBUs elsewbere calk this species “ monspeUacus,^^ whicli, as 
Kocb sa?s, is doubtless a slip of tbe pen ; tbougb (rouan takes 
up ibis name afterwards. 

68. D. MAEsrCFS, Tenore, Byll. FL Neap. p. 208; FI. Nap. t. 228. 
31 centim. Folia iiuearia acuminata canaliculata adpressa 

stricta B-nervia., radiealia 58 mm., caulina 48 mm., vagina folii 
diam. aequaiite. Bractem 4 ovatae ad dimidium calycem. Calyx 
dentibus purpureis 7-nerviis. Petala non contigua barbulata, 
lamina obovato-euneata rosea rarius alba. Antherm lineari- 
obiongm cserulem. 

Geogr. limits. — F. Central Italy. W. South of France. 

69. D. SQUAEROSTTS, Bieh, FI* Tanr.-Cauc. i. p. 331; Ledel. 
FI. Bossica^ i. p. 284 ; Biel. Cent. FI. Bar. Bossic. t. 33. 

Cmspitosus, 56 centim. Caules tenues squarr'osi pauciflori. 
Folia IS mm., linearia acuta reeurva canaliculata, vagina folii 
diam. duplo longiore. Bractea 4, ovatsa ad f calycis, coriaeeae. 
Calyx apice attenuate, dentibus 7-nerviis. Petala barbulata non 
contigua, lamina piunati-raultipartita oblonga rosea. 

Jib A S. Eussia and S.W. Siberia. 

Caules tetragoni. Folia 3-5-nervia. Bractese mucronatse 
adpressa. Calycis dentes lanceolati. 

70. D. COHTEOTERSIJS, Gaud. FI. Selmfica^ iii. p. 157 ; auct. 
Fhilcs Cent. Fur. p. 30; Beichh. Iem. FL Germ. Ilelv. 5031. 

Parum ca?spitosus, 22 centim. Caules remote foliati. Folia 
24 min., linearia acuta canaliculata 3-nervia stricta paten tia, 
vagina folii diam. iequante. Bractese 4 obovatse ad § calycis. 
Calyx purpureus apice attenuate, dentibus 7-nerviis. Petala non 
contigua ; lamina rosea obovato-euneata, = unguem. 

Kah. Switzerland. 

niHH. JOUEH. — ^EOTAHX, von. XXIX. 2 e 
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71. B. Steehbeehii, Sieler, ScTied. ad FL Austr. JEccsicc, (1811) ; 
Scop. M. Garniolica^ ed. II. i. 301 (1772), n. 508 (Tunica arenaria) ; 
Meiclil* Icon* M. Germ. Helv, i. 

Csespitosus, glaucus. Caules biflorales, 26 centim. Folia 
elongato-linearia acuminata patentia plaua, radicalia 55 mm. 
5-nervia, caulina 88 mm. 3-neryia, vagina folii diam. sequante. 
Bractese 4 obovatse ad ^ calycis, purpurese. Calyx erubescens, 
dentibns 9-nerviis, Petala barbulata non eontigua ; lamina rosea 
obovato-cuneata maculata. 

Geogr. limits. — N. Mt. Jura, in Switzerland, 47°. 

JE. The E'oric Alps, in Carintbia, 15°. 

/8. and W. Sierra d’Estrella, in Portugal. 

72. B. ACioiTLAEis, Mseh. ex Ledeb. JEL Bossica^ i. p. 284 ; 
Ifgm. Consp. M:IEur.'p.l05. 

Caspitosus. Caules 26 centim. Folia elongato-linearia acuta 
mollia 3”-nervia, radicalia 18 mm., reliqua 16 mm., vagina folii 
diam. geq[uante. Braetese 4, exteriores ovatae ellipticseve, interiores 
duplo longiores obo7at88 ad | calycis tubum, coriacese. Calyx 
apice attenuato, dentibns 7-nerviis. Lamina digitato-multifida 
rosea ant alba obovato-cuneata, = | unguis, area intermedia 
obovata barbulata. 

Z>. spiculifolius, (sp.), ex Bfym. Consp* FI. Fur* p. 105, et 
Suppl. ii. p. 60. 

Non caespitosus. Calyx apice non attenuato. 

JSal). Eastern Russia and Eoumania. 

### Caules teretes. Flores subfasciculati. Bractefe mucronatae 
albo-marginatse. Calycis dentes albo-marginati. 

73. B. ELOEIBXJHBTTS, JBoiss. in TcTiihatcli, Asie Min. JBot. i. 
p. 221; FI. Orient, "p. 4i90. 

Glaucus, multicaulis, 42 centim. Caules paniculato-corymbosi. 
Folia elongato-linearia acuminata stricta plana, 50 mm.,3-5"nervia, 
vagina folii diam. duplo longiore. Braetese 6, oblongs adpressse 
ad dimidium calyeem pallidse. Calyx dentibus lanceolatis acutis. 
Lamina pallide rosea oblonga imberbis laciniis paucis. 

Mt. Ararat, and Turkish Armenia. 

74. B. EOBTTSTXJS, Boiss. et Kotscliy^ in Boiss. FI. Orient, i. 
p. 492. 

Basi suffrutescens. Caules 60 centim ., dichotome ramosi, crassi. 
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Folia 70 mm. radicalia lineari-lanceolata acuta, caulina linearia 
acuminata, vagina folii diam. duplo longiore. Bractese 4, oblongas 
adpressas ad calycis apices pallid ae. Calyx dentibiis lanceclatis. 
Petala barbulata non contigua; lamina obovato-cuneata rosea, 
unguis. 

JSah, Prov. of Muscb, in Armenia. 

75. I). STEAMINEUS, JBoiss. ct Hcldr.Diagn. FI. Ffov, Or, ser. I. 
viii, p. 70; Boiss, FI, Orient, i. p. 494. 

Grlaucus, basi sufEruteseens, 30 centim.. Caules superne parce 
et stricte ramosi. Folia 32 mm., lineari-subulata subtriquetra 
stricta adpressa canalicnlata, radicalia elongata o~nervia, caulina 
3-nervia, v*agina folii diam. 3-plo longiore. Fiores racemose 
approximati, ss 0 pe bini aggregati, albi. Bracteje 6, oblongas 
straminese adpresssB ad dimidium calycem. Calyx dentibus ovatis. 
Petala imberbia non contigua; lamina ad palmatim | multifida, 
area intermedia ovata. 

JBlab, Cilicia, in Asia Minor. 

Caules teretes. Folia 5-7-nervia acuminata. Bracte8e4-6. 
Calycis dentes 9-nervii. 

76. D. LiLiODOEUS, Fane, ; auct, Finhs Cent, Fur, p. 30.' 
Caules 33 centim. Folia elongato-linearia, radicalia 33 mm., 

reliqua 24 mm., adpressa carinata ; vagina caulis diam. SBquante. 
Flores albi odoratissimi. Bracteas 4 obovato-oblongae mucronatae 
ad I calycis partem. Calyx apice attenuate, dentibus lanceolatis. 
Lamina obovato-spatbulata imberbis, = ^ unguis. ' 

Mai), 'N, Servia. 

77. B. "Walbsteinii, Sternl, in Flora, 1826, i. Beil., p. 73 ; 
Beiclib. FI, Germ, Fxc, p. 808 ; Timl, Dianth, Fyr, Fr, p. 18, t. 23. 

Caules 50 centim. Folia linearia flaccida plana patentia, radi- 
calia 53 mm., reliqua 48 mm., vagina caulis diam. sequante. 
Flores rosei odoratissimi. Bracteae 4 ovatas acuminatse ad dimi- 
dium calycem vel ultra, patentes. Calyx apice attenuate, dentibus 
lanceolatis. Petala non contigua; lamina imberbi obovata ad 
medium lacinulata, § unguis. Antherse casrulese. 

Geogr, limits, — FT. ISToric Alps, in Styria, 47°* 

8^. Principality of Montenegro, 43^. 

A?". West Servia, 20°. 

W, Department of Hautes Pyrenees, France, 0°. 

2e2 
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i ^3 p. ^EYHERij Sarv. et Bond. FI. Cape^tsis, L p. 124 ; Walp, 
, yii. p« 267. 

(Jjaiicus, 50 centim. Oaules stricti ramis angiilaribus. Folia 
^ nervia canaliculata, inferiora oblongo-lanceolata, intermedia 
lanceolata 44 mm., snperiora subulata abbreviata ; vagina folii 
diaiR. gequante. Bracteae ovatse acuminatsD adpressae ad ^ calycis 
artem. Calyx pnrpnreus, dentibus lanceolato-linearibus. Petala 
non contigna ; lamina late obovata alba barbulata. 
ppal. Macallisberg, in Cape Colony. 


Caules teretes. Folia 9 - 11 -nervia acuminata. 

^ Bracteae 2-6, adpressae. 

ijQ^ P. ptJBPXJREXis, mihi, in Journ. of Botany., 1885, p. 343 ; 
p. 13. 

Caules tenues ramis angularibus. Folia elongato-linearia 
adpressa, vagina caulis diam. aequante purpurea. Bracteae 4, 
ovatae acuminatae ad dimidium calycem, stramineae. Calyx pur- 
nreus, dentibus lanceolatis 7-9-nerviis. Lamina purpurea. 

^ Scd)- Hermon, in Palestine (fKerb. Xew.). 

Specimens of this plant were received at Kew in 1879. Of tbe 
• in tbe ‘ FI. Orientalis,’ it seems nearest to D. talrisianus. 


species 


Yjje same specific name bas been previously used by Poiret for a 
-v^bicb cannot now be identified. 


go, p. MECISTOCALYX, mihi, in Journ. of Botany , 1889, p. 199. 

C-laucus, 45-48 centim. Caules a medio divaricatim et dicbo- 
tome rainosi. Folia elongato-linearia f radicalia 66-68 mm., 
patentia 7-nervia, vagina folii diam. duplo longiore, cetera 25 mm. 
^^jpj^essa, vagina folii diam. sequante. Fiores solitarii albi. Bractem 
4-6 obovata, 2 infimis obovaro-lanceolatis, mucronatse ad | calycis. 
CaP/ 3 ^ 36 mm., dentibus lanceolato-linearibus 9-nerviis margine 
scabris. Capsula ovoidea. 

Xab. Apies Fiver, in tbe Pretoria district of the Transvaal 
(Xerl- Fiew). 

gX. P.'moyieksis, mihi, in Journ. of Botany, 1889, p. 199. 

Crlaucus, 25 centim. Caules superne stricte et dicbotome 
ramosi. Folia 15 mm. linearia adpressa, vagina folii diam. duplo 
longiore. Flores solitarii laxe cymosi albi. Bracteje 6 obovatm, 
2 infitnis obovato-laneeolatis, mucronatse ad ^ calycis. Calyx 
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dentibus lanceolatis g-nerviis. Petala non oontigua, lamina 
obovata. ^Capsnla ovoidea. Semina minute tuberculata. 

J±ab. Movi Elver, Transvaal {Seri. Seta.). 

82. D. EuscHAKEWiczijiJifjreZei; ScJimalh.in Act. Sort. Petro- 
polU. V. (1877;, p. 244 ; auet. Enum. spp. varr. Eimihus, p. 18. 

Folia linearia daecida patentia, vagina folii diam. ^quante. 
Eracteae 4, inferiores oblongo-elliptien, superiores ovato-elliptie», 
acummatae ad dimidium calycem. Calycis dentes lineares. Petala 
non contigua, lamina oblonga imberbi. 

JTad, Turkestan. 

****** I^on glauci. Caules tetragoni. Polia 1-7-nervia. 
Bractese 4-8. Calycis dentes laneeolati. Petala non contigua- 

83. D. SIEEHLATUS, Dei/. El. Atlantica, i. (1798), p. 346 . 
auct. Einhs West Eur. ig. ■ Willh. Icon. Eescr. El. Crii. 
Sisp. i. t. 7. 

40 centim. Caules tenues. Polia elongato-linearia plana; 
radiealia 64 mm., 7-nervia acuta, caulina 30 mm., 6-nervia acumi- 
nata ; vagina folii diarn. asquante. Bractete 8, lanceolate acumi- 
nate ad I- calycis, patentes coriacee. Calyx apiee attenuate, 
dentibus 7-nerviis. Bamina barbulata purpurea obovato-cuneata. 
(?eoyr. Andalusia, 38°. A. Tunis, 10°. 

S. Algeria, 30°. W. Morocco, 10°. 

So named by Desfontaines, from the incised margin of the 
petals. The plant is not to be confounded with Sehlosser’s 
homonym, which is a Croatian species, and differs from this 
North-African plant in the following points cespitose in habit ; 
stems much shorter, simple, and angularly compressed, with the 
angles more acute than in this species ; leaves plane, with the 
sheath twice as long as broad ; bracts 4, more broadly ovate and 
reaching to the apices of the calyx, thinner and more membranous 
in texture ; and teeth of the calyx reddish. (See p. 408.) 

84. D. TABEisiAHtrs, Elen, in Bunge, El. Eersie. Exsiec. ex 
Boiss. El. Orient, i. p. 496, et Supglem.p. 78; Begel et Sehmall. 
in Act, Sort, JBetro^olit, y. (1877), p. 244. 

Basi suffrutescens, 24 centim. Telia 25 mm., stricta linearia 
acuta adpressa canaliculata uninerYia, vagina folii diam. duplo 
longiore. Bractese 4 ovali-oblongiore mucronat® adpressse ad 
I calycis partem. Calyx dentibus 7-nervii9. Lamina alba 
imberbis ovato-oblonga in lacinias latitudini are^e ^quilongas 
vel subbreviores partita. Antherse pallidse. 
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Geogr* limits.— JSf, Turkestan, 40°. 

S. IS^ear Shiraz, in Persia, 30°. 

W. JN’ear Tabreez, in Persia, 46°. 
jEJ, Affghanistan, 68°. 

According to Eegel and Schmalhausen, in the specimeos found 
in Turkestan the petals are more jagged. 

85. B. piiTTMostrs, Sprang. Pugill. 2, p. 64 ; anct. Pinks Cent. 

jEIut. p. 31 . 

55 centim. Polia 25 mm., S-5-neryia linearia plana fiaccida, 
vagina folii diam. duplo longiore. Bractese 4, exteriores ovata?, 
interiores obovatse, patentes acuminatse ad caljcis apices. Calyx 
api^^e attenuate, dentibus O-ll-nerviis purpureis. Lamina imber- 
bis obovato-cuneata. 

Geogr. limits.— N. Mt. Baldo in Yenetia, near the Austrian 
frontier. 

B. Shores of Lake Garda, between Yenetia 
and Lombardy. 

86. D. TALEFTIFUS, WUlh: Icon, Descr, PI Nov. JSisp.i.-^. 14, 
t’’ ^ ; Amo, PI. Ider. vL -p. 293. 

C^spitosus. Caules 50 centim., dichotoine ramosi fastigiati 
stricth Folia plana adpressa acuta 3-nervia; radicalia 52 mm. 
linearia, caulina inferiora lineari-lanceoiata, intermedia elongato- 
linearia; vagina folii diam. ^quante. Bractese ssepissime 6, obo- 
vato-lanceolata mucronatae ad dimidium calycem, arete imbricatse. 
Calyx apice attenuate, dentibus ciliolatis. Lamina speciosa 
barbulata oblonga rosea ad fimbriato-lanceolata, = unguem. 
Anthers lanceolato-ellipticae llavse. Capsula ovoidea. Semina 
subtilissime striolata. 

Geogr. limUs.—m E. Ebro. H. Tortosa, in Catalonia. 

^. Malaga. W, N. Portugal. 

******* Eolia 1-3-nerm. Braete* scarioso- 

alatse. Calyx apice non attenuate, dentibus lanceolatis. 

87. D. PEOSTEATUS, Jacq. PI. Par. Sclionbr. Icon. iii. t. 271 • 
JLarv. ei Bond. PI. Gajpensis, i. p. 325. 

100 centim, ^ Folia 33 mm., patentia recurva acuta 3-nervia, 
radicalia lineari-lanceolata, cetera linearia, vagina folii diam. duplo 
longiore, Bracteae 4, patentes ovato-lanceolatae acuminatse ad ^ 
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^ caljeis. Calyx deiitibtis ciliolatis. Petala non contigua, 
lamina barbnlata oboyata rosea yel alba, 

Mah, Cape Colony. 

88. D. Hoeltzeei, WinM. m He^el, Garfe?^oraylS^l, 
t. 1032 ; auct. JSnum. spp, varr. JDmnthus, p. 13. 

Csespitosus. Folia stricfca acuminata, radicalia subspatbulata, 
caulina lineari-lanceolata, vagina foiii diam. ^equante. Bractess 
2 obovato-lanceolatge mucronuiatse adpressse ad dimidinm calycem, 
Petala non contigua ; lamina barbulata maculata rosea vel daves- 
cente, =unguem. 

h. ebarbata, WinJcl, loc. cit. p. 1. 

Lamina vix barbulata, pallidissima. « 

JB[db> Turkestan. 

89. D. siKAicus, Boiss. Diagn, I^l. N'ov. Or, ser. I. i. p. 23 ; 
Fh Orient, i. p.497. 

G-laucus, basi suffrutescens, 34 centiin. Caules a basi divari- 
catim et dicbotome ramosi. Folia minuta subulata stricta 
canaliculata, radicalia 18 mm. patentia, caulina 5 mm. adpressa, 
vagina foiii diam. sequante. Bractese 10 obovatsB mucronatse 
straminese arete adpressse ad | calycis. Petala non contigua, 
lamina imberbi oblonga ad f laciniata. 

JTad. Peninsula of Sinai, in Arabia. 

Locally called “ Sammab.” 

90. D. POLTLEPIS, Biejt. FI, Fersic, Focsicc,^ ex Foiss, FI, 
Orient, i. p. 497. 

Grlaucus, basi suffrutescens, 28 centim. Caules tenues virgati. 
Folia minuta subulata rigida earinata, radicalia acuta patentia, 
caulina acuminata adpressa, vagina foiii diam. sequante. Bracteae 
10 lanceolatae aeuminatae pungentes arete adpressse ad dimidium 
calycem. Petala non contigua, lamina imberbi obovata ad f 
laciniata. 

Oeogr, limits, — W, Near Mesebed in prov. Kborassan, 
Persia, GO'^. 

F, Between Herat and Tebes, in Affgban- 
istan, 62^. 

Differs from the preceding in its acuminate bracts, shorter 
calyx, in tbe small lamina almost concealed by tbe calyx, and in 
its stricter babit. 
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Subsectio 3. Oycaccostolon, 

Caules aimpliees teretes. Calyeis dentes acuminati. 

* Bracteas mncronatse. Lamina imberbis. 

91. L. GEAMrtnFOHTTs, Fresl, FI. Simla, i. p. 147 j Quss. FI. 
Sic. Syn. L p. 480. 

G-laucus, glaber, 52 centim. PoHa 70 mm., 3-nema gramiuea 
Imeana acuta plana, vagina folii diam. mquante. Braotem 4 , 
obovatse adpress® ad | calyeis, straminea. Calyx apice attenuate 
dentibus laneeolatis. Petnla contigua, lamina obovato-euneata 
rosea. Oapsiila ovoidea. 

JECah. Sicilj, 

First described by Presl as a variety of 3. Arrosiii. 

92. D. EBXTHEocoLExrs, Boiss. FI. Orient. \. p. 493 . 

Cffispitosus, glaber, 5 centim. Caules uniflori. Folia 12 mm 
elongato-linearia acuta 3-neryia plana stricta adpressa; yadna 
lolii diam. aequante. Bracteae 4 rabr^ oblongs adpressa ad 4 
ealycis. Calyx dentibus laneeolatis. Petala contigua, lamina 
oblongo-cuneata rosea fere ad medium fimbriata. 

Blah. Kurdish Armenia. 


u. i^OEAJTTJS, Bois 8. Biag 


tv, j. V, j-li/v. 


• OCX. JLX, 


FL Orzent, L -p. 

C®spitosus, glaber. Folia lineari-lanceolata acuminata 
patentia stricta pungentia plana, radicalia 25 mm. 5 -nervia 
re iqua 2 mm. 3-nervia, vagina folii diam. mquante. Flores 
s Jfasciculati odorati albi. Braete® 6 oblong® adpress® ad i 
ealycis, inbmis brevioribus. Calyx stramineus apice attenuate, 

contigua, lamina lineari-sub- 
cuneata ultra medium in lacmias partita, =| unguis 

Geo^r. Umits.-W. Servia. F. Banks of the Eupirates. 

94. D PETE^us, Waldsf. et Fit. PI. Bar. Swigari^, t. 222 ; 
Bom. FI. Orient, i. p. 493 ; Sims, Bot. Mag. 1. 1204. 

f primo deeumbentes dein 
ereeti, 23 centim., uniflori. Folia 25 mm., lineari-lanceolata 
acuta patentia incurvacarinata pungentia 3-neryia, vagina folii 
diam. duplo longiore. Flores odorati albi. Bracte® 4 rubell® 
stramine® obovat® adpress® ad | ealycis. Calyx apice attenuate 
^entibus laneeolatis. Petala non contigua; lamina obovata, =’ 

2 unguis, area intermedia ovata. Anther® oblong® flavicantes 
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5 . bohemicus, W, Mey, m JE'lora,1^2^0 \ aiict, JBinhs Cent, 

-£^«^np.,32. V ,': . 

Polia linearia. Flores bini. 

c. brevifolia, in Act. JSort* Fetro^oUt. ii. (1881), p. 506. 

d, strictifolia, Fupr, in Act, Sort, Fetro^olU, ii. (1881), p. 506. 

Folia rigidiora. 

Geogr, limits.' — N. Galicia, in Austria. 

B, Mt. Bbodope, iu Bulgaria. 
jS!. Bucieciu, in Moldayia. 

W. Croatia, in Austria. 

In the original plate cited above, bj an error of the draughts- 
man, the petals are represented as dentate instead of fimbriate. 
On the authority of this plate, without examining specimens dr 
consulting the original description, Simonkai joined with this 
species the D. integri^etalus of Schur, a plant from Butsets in 
Lerchenfeld’s Transylyanian herbarium (1780). The original 
specimens from which Kitaibel described the species were from 
the territorial district of Bihar, in Hungary. The authority for 
the northern limit is Herbich (Addit. ad FI. Galicim) : that for 
the southern limit is Friwaldsky, who found it on Mt. Bhodope 
in 1836 : for the eastern limit, Fronius, who recorded it in 
Boumania: and for the western limit, Schlosser (‘Flora Croatica’). 

95. D. SEEPiE, in Trans* Linn, 8oc, II. Bot. ii, 

(1881), p. 17. 

Caules glabri unifiori, 72 centim. Folia 72 mm., lineari- 
lanceolata acuta carinata coriacea stricta adpressa, vagina folii 
diam. acquante. Bracteae 4 obovatee straminese adpressge ad 5 
calycis. Calyx dentibus ovato-lanceolatis. Petala non contigua ; 
lamina spathulato-obovata alba, =| unguis. 

Collected by the Portuguese traveller, Major Serpa Pinto, in 
August 1878, along the upper course of the Biver Niada, an 
affluent of the Zambesi, on the west side of the high plateau, at 
an elevation of 1140 metres above the sea. Whether it is 
csespitose or not cannot be determined, as the specimen consists 
only of a flowering stem. 

96. D. OALLICTJS, Fers. Byn, i. p. 495 ; Gren, et Godr. Bl. de 
France,!, p. 242; JDG, Icon, FI, Gall, Ear, p. 12, t. 41 (D. 
arenarius). 

Pubescens, glaucus, gracilis, 25 centim. Folia 18 mm., 3- 
nervia linearia obtusa plana incurva, vagina folii diam. sequante. 
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Ilores rosei aixt albi, odorati. BracteaB 4 obovatse adpressse ad | 
caiycis partem, scarioso-alataB. Calyx apice attenuate, dentibus 
lanceolatis 9-nerviis. Petala contigua ; lamina subrotunda ad ^ 
longit. laciniata, ==-J unguis, area intermedia obovata. Anfcberse 
oblongSB. 

h. lusitanus, Sjogr,, ex Hfym, Gonsp, JE'l. Mur, p. 104; auct, 
JBinlcs West Mur. p. 20. 

Polia rigida stricta ; vagina rubella, 

Qeogr. limits. — N. Dept, of Pinisterre, 48°. 

/S'. E. Douro, 41°. 

M. Dept, of Grironde, 0°. 

W. Oporto, 9°. 

r Pirst recorded on tbe west coast of Prance. Uk^ M, lihur- 
nicus^ it is one of the few maritime species. Pirst found in 
Portugal by P. B. Webb, in 1838, in pine-woods on the west 
coast. TMs botanist did not give it a distinct varietal name, but 
it is tbe var. h mentioned above. 

97. D. MACEAHTHFS, Moiss. JDiugn, Ml. Nov. Or. ser. I, i. p. 23 ; 

Ml. Orient, i. 4S7 , 

Basi suPrutescens, glaber. Caules 30 centim., uniflori. Polia 
18 mm., 3-nervia anguste linearia acuminata stricta adpressa, 
vagina folii diam. fequante. Bractese 14-16 obovatm adpressm 
ad I caiycis. Calyx 44 mm., dentibus lanceolatis 9-nerviis. 
Petala non contigua pallide rosea vel alba; lamina oblongo- 
cuneata ultra medium palmatim multifida, =s unguis. 

JNdb. 8. Persia. 

Differs from I). sinaicus in having simple stems, more 
numerous bracts, and a thick and very long calyx. 

98. D. BASiAHiCHS, Boiss. et Maussh. in Ml. Orient. Bup;plem. 
p. 77. 

Basi suffrutescens, pruinoso-tomentellus, 25 centim. Polia 
subulata acuta stricta, inferiora 14 mm., vagina folii diam, 
sequante. Bractese 4 oblongse adpressse ad | caiycis. Calyx 
dentibus lanceolatis. Petala non contigua, lamina oblongo- 
spathulata alba ad medium multifida, area intermedia ovata. 

MLah. Mesopotamia. 

BracteaB acuminatae. Lamina imberbis. 

99. D. SESSiLiELORirs, Boiss. Ml. Orient. JSujp^lem. p. 78. 
Caespitosus, nanus, subacaulis. Polia 10 mm., omnia radicalia 

congesta linearia acuta flexuosa carinata 3-nervia. Plores in 
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csespite STibsessiles solitarii. Bractesa 4 lanceolatse scarioso-alatss 
adpressse ad -J- calycis. Calyx dentibus lanceolatis scarioso- 
alatis. Ijamina alba parva oblongo-spatbalata ultra medium 
multifida. 

Kurdisb Armenia. 

100. B. ATOMAEIUS, Boiss. Biagn. Bl. Nov. Or. ser. I. Tiii. 
p. 7l ; BL Orient, i. p. 492. 

G-laber, 25 centim. Ebizoma sublignosum. Bolia linearia 
acuminata stricta canaliculata adpressa, vagina folii diam. 
sequante; radicalia latiora 72 mm. 7-nervia, caulina 50 mm. 
5-nervia. Bractess 4 oblongse margiiie rubellae patentes ad 
calycis, apices. Calyx dentibus triangularibus margine ciliolatis 
7-nerviis. Petala non contigua; lamina pallida nigro-punctata 
obovato-cuneata in lacinias setaceas ad medium usque multifida, 
= 1 unguis, areola intermedia ovata. 

h. setisquameus, JNaussJc. et Bornm. (sp.) in Bl. JEJMico. 
Anatolice Orientalis^ no. 975 (iiiedit.). 

35 centim. Caules tenues. Polii vagina caulis diam. duplo 
longior. Bractese 6 sensim longissime acuminate fere ad basin 
calycis dentium, 2 exteriores lineares, interiores lanceolate- 
lineares, arista berbacea. Calyx dentibus lanceolato-linearibus. 
Lamina lilacina, unguis. 

This plant, which may be considered a variety of D. atomarius, 
rather than a distinct species, is described from specimens 
recently sent to Kew, and dated 1 Aug. 1889. 

JSab. Eurdish Armenia and l^'orth Persia. 

Calycis dentes lanceolati acuminati 7 nervii. 

Lamina barbulata. 

101. D. PALLBKS, Timb. in Bull. JSoc. Bot, Branee^ v. (1858), 
p. 329 ; Willk. et Lange., Brodr. Bl. JBLisg). iii. p. 686 ; Timb. 
Dianth. Byr. Br. 1^., t. 2^. 

Grlaber. Caules 1-2-flori, 20 centim. Polia rigida f alcata 
patentia; radicalia obtusa 5-nervia, caulina acuminata 3-nervia 
25 mm., vagina folii diam. sequante. Bracteae 4 scarioso-alatae 
mucronatsead dimidium caiycem, exteriores lanceolatse, interiores 
obovato-lanceolatae. Calyx apice attenuato. Petala contigua ; 
lamina rhomboidea ad ^ regulariter laciniata, unguis, area 
intermedia obovato-cuneata. 

Geogr. limits. — N. Central Pyrenees. Bl. Eep. of Andorra. 

E. Ebro. W. E. Aragon, 
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102. D. EiMEEiATUS, Bieb. FL Taur.-Cauc. i. p. 332 ; Willie, 
et Lange^ Frodr, FI. Hisp, iii. p. 685 (D. Broteri) j Boiss, Yoy, 
Bot. Fspagne^ p. 84, t. 3 (D. serrulatus var. grandiflorus) ; mihi 
(sensu latiore), Binhs West Fur. p. 18. 

Suffrutescens, glaber. Eolia linearia acuta adpressa 3-nervia, 
plana vel canaliculata. Bracteae yariabiles 4-8 (rarius 10-12), 
ovali- V. oblongo-ianceolatse, § calycis longit. coriacese v. stra- 
minege. Calyx saepius rubelius, apice attenuato. Petala non 
contjgua, forma variabilia. Capsula oblonga. 

4- Csespitosi glauci, Bractese 8. 

h, mutica, mihi (=1). scoparius, FenzT), Boiss. FI. Orient, i, 
p. 494; et Supplem.'p.^*!. 

^ .Dumosa multicaulis. Caules strict! uniflori. Bract ese obtusis- 
sim 80 Tel subretusse mucronulatse, coriacese. Lamina ovato- 
oblonga ad -1-^ laciniata, area intermedia elliptica. 

c. mucronulata,TwiA^, Fnum. spp. varr. Bianthus^ p. 14 ; Finles 
West Fur. p. 19. 

Eolia rigida. Braetese suborbiculares mucronulatse. Calyx 
apice non attenuato. — Herb. Kew. ex Hispania, et Herb. Mus. 
Brit, ex Herb. Graells. (=?? B. Broteri^ et B . jlmhriatus Brot.). 

d. Hookeri, mihi (== yar. innom. in Hoole. f, FI. Brit. Ind. i. 
p. 215), Fnum. spp. varr. Bianthus^ p. 14. 

Eolia caulina 72 mm., atroviridia. Bractese foliacese oyatse 
acuminatse. — Mtes. Himalay. 

e. sclerophyllus, Willie. Bugill, FI. JFov. Fyr. p. 90 ; Willk. et 
Lange^ Prodr. FI. Sisp. iii. p. 684. 

Eolia radicalia recta diyaricato-patentia. Eiores geininati 
intense rosei. 

f. bracbypbyllus, FI. JYov. Fyr. p. 90; Willie, 

et Lange j Frodr. FI. B.isp. iii. p. 

Eolia radicalia erecto-patula. Bractese late lanceolatse. Eiores 
geminati. Calyx superne valde attenuatus. Lamina intense 
rosea. 

g. leptopbyllus, Fugill. Fl. Nov. Fyr. p. 90 ; Willie, et 

Lange^ Frodr. FI. Blisp. iii. p. 684. » 

Eolia radicalia anguste linearia longa, omnia plana curvata. 
Bractese late lanceolatse. Eiores geminati. Calyx superne yalde 
attenuatus. Lamina rosea, oboyato-cuneata. 

The three preceding yarieties comprise J). attenuatus^ subsp. 
catalaunicus, of the Frodr. FI. Misp. 1. c. 
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t Viridis, non csespitosus. Bractese 12. 

Ii, orientalis, Donn (sp.), JSbrt Gantalr. ed. lY. p. 101 ; Bims, 
Bot. MagA.lQm, 

B olia pungentia eanaliciilata. Bractese obo vatge arete i mbri- 
catsB straminese. Biores odorati. Lamina lineari-cuneata rosea, 
='| unguis.^^ ^ 

The plate of this plant was published by Sims in 1807, and is 
in the text identified with Tournefort’s Carjopbyllus orientalis 
fruticosus, tenuissimo folio, fiore laciniato.’^ He further says 
‘‘ This plant has great affinity with D. juniperinm, of Br. Smith, 
specimens of which, gathered by Tournefort, are to be seen in the 
Banksian Herbarium ; but differs from it in several respects : 
the woody part of the stem is of humbler growth, the flowering 
stalks longer, with short more closely adpressed leaves, and bear- 
ing fewer flowers, generally only one in its native soil, and from 
one to three when cultivated ; scales of the calyx more in number 
and more closely imbricated; tube much longer, slenderer, 
and more pointed ; petals longer, more deeply jagged, and 
twdsted. Bound about Tiflis, in Eussian Georgia.” 

t Bractese 4. 

incertus, Jaeguem, in 'Kook, f. FL Brit. Ind, i. p. 215 ; amt. 
Fnum. varr. Bianthm, 

Bractese ovatse acuminatae. Lamina obovato-oblonga. 

j, obtusisquameus, Boiss. M. Orient, i. p. 495 ; amt. JEnum, 
spp, varr, JDianthuSy p, 14. 

Boiia flaccidula canaliculata, vagina folii diam. duplo longiore. 
Bractese mucronulatse. Calyx purpureus. Lamina rosea. 

ISTon csespitosi. Bractese 6-8. Lamina rosea. 

k, macropetalus, Boies, FI, Orient, Bupplem. p. 77. 

Boiia non stricta, sed erecto-patentia, vagina folii diam. 
mquante. Lamina magna obovato-oblonga. 

Kal. Turkestan. 

l, pogonopetalus, Eom. (sp.), Biagn. Bl, Nov. Or, 

ser. II. vi. p. 29 ; Boise, FI. Orient, Bupplem. p. 77. 

Caules uniflori. Boiia rigida. Bractese 4 margine anguste 
scarios£e. Calyx viridis, d.entibus ciliolatis. Lamina oblongo- 
spathulata valde barbulata, rosea. 

Kal. Mt. Lebanon. 
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m. l)raclijodontus;-S^)m. et Suet, Biagn.Fl Wov. Or. ser. II. v. 
p. 53 ; Boiss, BL Orient, i. p. 495. 

Polia stricta, Tagina folii diam. duplo longiore. Bractefe 
mucronatse oboTatse. Calyx deatibus purpureis. Lamina rosea. 

5. Armenia and N. Persia. 

n, Boyleylllustr. Bot. Ilimal. t. 79 ; JEEoeh.f. Bl, 
B^'ii, Ini. i. p. 215. 

G-laucns. Caules infra 4-angulares. Polia flaccida, vagina 
folii diam. geqnante. Lamina obovato-oblonga rosea. 

0. stenocalyx, Boiss. BL Orient, i. p. 495. 

Grlancus, Polia stricta vagina folii diam. aquante. Braete^ 
8 oblongse acuminatac. Lamina parva pallidissima obovato- 
oblonga, =1 unguis. 

Mt. Elburz/ in N. Persia. ^ ^ 

The specific type, in tbe broader sense, is very widely distri- 
buted— in Spain, Portugal, Morocco, Algeria, tbe Caucasus, and 
Turkestan, and in tbe East from tbe Levant to West Tibet and 
Scinde: growing on dry bills, rocky places, and sandy slopes. 
I can see no reason whatever for separating this plant of tbe 
Caucasian Iberia from Brotero’s plant of the other ("Western) 
Iberia, as Boissier has done, distinguishing the latter by tbe 
name of D. Both plants are extremely variable 

and typically polymorphous. All the forms are suffi*uticose 
below, where tbe rootstock is vertical or oblique, dividing into 
many branches producing flowering stems and leafy shoots. 
The growth of the leafy shoots is generally vigorous, giving tbe 
plant a caespitose habit : this is more marked in tbe Spanish and 
ISTortb-African forms, probably from tbe habitat. Tbe stems 
are terete, simple, and frequently unifloral, though they may be 
forked near the base, strict, slender, and erect or ascending from 
the crown of the rootstock, and usually fastigiate and equal in 
height. The leaves are generally glaucous, though in very high 
stations this glaucescence is absent ; they are linear, adpressed, 
and S-nerved (with the nerves very prominent on the under 
surface), and vary considerably in length; the edges are rough 
and bordered with the lateral nerves, and the length of the 
leaf-sheath is equal to or twice its breadth. The bracts vary 
considerably in form, number, and texture, even in the same 
localities. In the typical forms there are four pairs (or five, 
with the lowest pair foliacepus) closely applied along one-third 
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tbe lengtli of tbe tube of tbe calyx, oval, or oblong-lanceo- 
late and mucronulate, with the nerves distinctly prominent. 
The calyx is generaily contracted above, with the teeth 7-9- 
nerved and ciliolate at the margin, and is sometimes as long as 
30 mm. The lamina of the petal is bearded, though in some of 
the Western forms this capillary outgrowth is slight, and almost 
evanescent. The capsule is oblong, substipitate, and slightly 
exserted. 

Geogr, limits. — Caucasus, 42°. 

>S'. Scinde, in Hindostan, 25°^ 

West Tibet, 76°. 

IF. Portugal, 8°. 

* 

Subsectio 4. Gomccostolon. 

Caules simplices, tetragoni. Calycis dentes acuminati. 

^ Caespitosi. PractesB sensim acuminatm. 

103. D. MiCEOPETALirs, JEj.Mey. ex Ward, et ^ond. M. Cap-- 
ensis, i. p. 122. 

25 centim. Caules tenues uniflorL Polia linearia acuminata 
stricta adpressa ; radicalia 12 mm. carinata, caulina 5 mm. 
plana, vagina purpurascente folii diam, sequante. Bractese 4 
scarioso-alatse ovato-laneeolatae straminem adpressae ad dimidium 
calycem. Calyx dentibus lanceolatis 9-nerviis purpurascentibus. 
Petala contigua; lamina rosea minuta obovata imberbi, =| 
unguis, 
scaber, 

h. glabratus, Sond. 

e. graminifolia, Fenzl, in Bzyszyl. Enwm. Folypet, Behnann 
(1887). 

South Africa. 

Thunberg’s earlier name, D. is altogether inappro- 

priate ; as, besides being insufficiently distinctive, the glabrous 
form is more frequently met with. The same name has also 
been used for species (?) described by Chaix and Schleicher. 

104. I). TBFEE, B alb. in Mem. Acad. Turin^ vii. (1802), p. 14, 

t. 3 ; Bertol. Bl. iv. p. 561. 

Gllaber, 12 centim. Caules tenues uniflori. Polia 20 mm., 
anguste linearia obtusa uninervia stricta plana patentia, vagina 
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folii diam. geqiiatite. Bractese 2 (rariiis 4) lanceolatse patentes 
ad dimidium calycem. Calyx dentibiis lanceolatis. Petala 
contigiia; lamina rosea oblongo-ciineata imberbi maculataj 
unguis, area intermedia rbomboidea. Antherm ellipticse. 

Rab. Dept, of Alpes Maritimes, Prance. 

This is not an Italian species, as frequently stated. The 
original locality giren by Balbis is, siir les bords des champs 
dans les montagnes de Tende,’^ wbich. is in the area ceded with 
Mce to Prance in 1860. Neither is it the D. tener of the ‘ Plore 
de Prance,’ whicb=i). Timb. Eeichenbach refers the 

plant to D. Waldsteinii, and Bertoloni, who examined Balbis’s 
original specimens, was of the same opinion. On the other hand, 
"W. D. J. Koch referred it to D. neglectus^ to which it is similar 
in many points, but the latter is certainly not a fimbriate species. 
The plant was raised from seeds from the original locality, in 
the Jardin des Plantes, and showed no variation in the course of 
ten years. 

Csespitosi. Bractese abrupte mucronatse. 

105. D. PRJEYERTENS, m7^^;=D. serrulatus, ScMoss, Sj/IL M. 
Croaficc 5 , p. 192 ; auct. PinJcs Cent. Eur, p. 33. 

Grlaber, 20 centim. Caulen graciles tenues 1-2-flori, primo 
decumbentes, dein ascendentes. Polia elongate -linearia stricta 
canaliculata, radicalia 50 mm. 7-nervia acuminata, cauliua 33 
mm. 5-nervia acuta, vagina folii diam. duplo longiore. Bractese 
4 ovatm straminese patentes ad | calycis. Calyx apice attenuato, 
dentibus lanceolatis fusco-rubellis. Lamina imberbis alba 
obovato-cuneata. Capsula cylindrica. 

Rab. Croatia. 

106. D. SEROTINUS, Waldst. et Kit. FI. Far. Rungarice, ii. 
p. 188, t. 172; Echulfes, Oesterr. M. ed. II. i. p. 650; FeicJih. 
Icon. Kl. Germ. Relv. 5027. 

Grlaber, glaucus. Caules 22 centim., graciles tenues biflori. 
Polia 20 mm., linearia acuta patentia recurva canaliculata, vagina 
folii diam. sequante. Plores odorati. Bractese 6 (v. 4), obovat^e 
adpressse ad | calycis. Calyx gracilis tenuis, dentibus triangu- 
laribus ciliolatis purpuras centib us. Petala alba non contigaa ; 
lamina obovato-cuneata barbulata maculata profunde multifida, 
=1 unguis. Antherae oblongs luteo-albse. Semina granulata. 


ME. F. N. WILLIAMS OIS THE GEIflJS DIAFTHHS. 


409 


h. hungaricus, I^ers, (sp.) jS^n, L p. 495 ; JVeilr, Diapi, FI. 
Sung. Slavon. p. 23. 

Calyx apice attenuato. Petaia contigiia. 

Geogr, limits. — S Poland. 

Croatia. 

K Prov. of Volliyiiia, in Eussia, 

W. The Julian Alps, in Carniola. 

107. B. CAHESCEHS, Kocli, %% Linnma^ xv. p. 710) Zedeb, Fh 
Rossica^i, p. 774. 

Basi sufFrutescens, holosericens, 27 ceniim, Polia 19 mm., 
lineai’ia acuta stricta canaliculata aspero-liirta, vagina folii diani, 
duplo longiore. Plores rosei aut alM. Bracteas 6 oblongse 
scarioso-alatse ad ^ calycis adpressissimse. Calyx dentibus 
lanceolatis rubris. Petaia non contigua ; lamina barbulata 
oblonga, area intermedia eliiptica. 

Sab. Eussian Armenia. 

108. B. CETNiTTJS, Sm. in Trans. Linn. Soc. ii. (1794), p. 800; 
Roiss. FI. Orient.!, p. 496, Bup;plem, p. 78 ; 8ihth. Icon. FI. Qrcec. 
t. 401. 

Basi suffrutescens, Caules stricti. Polia 24 mm., anguste 
linearia acuta carinata patentia recurva uninervia, vagina folii 
diam. sequante. PI ores solitarii speciosi albi. Bractese 4 oblonga 
ad I calycis adpressissimse. Calyx dentibus lanceolatis 7-9- 
nerviis. Petaia contigua; lamina imberbi oblonga in lacinias 
eapillaceas latit. arese multo longiores multidda. Antherae 
albse. 

a. typicus, S?7i. in Trans. Linn. Soc. ii. (1794), p. 301. 

Griaber. Caules 16-20 centim. Calycis dentes 9-nervii. 
Lamina profundissime saepe usque ad basin multifida. 

h. tomentellus, Boiss. FI. Orient, i. p, 496, Supplem. p. 78. 

27 centim. Caules et folia tomentella. Calycis dentes 7- 
nervii. 

c. crossopetalus, Fenzl (sp.), ex Boiss. FI. Orient, i. p 496, 
Sufplem. p. 78. 

Pumilus, glaber. Bractese ovali-lanceolatse. 

d. pubescens, Boiss. FI. Orient, i. p, 497 (B. tabrisianus mr?). 

Pubescens. Calyx apice attenuato, dentibus albo-marginatis. 

LINjS-. JOUEH. — BOTAHX, TOL. XXIX. 2 G 
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Geogr. limits.— N. Samar cand, in Turkestan. 

>S^. Beluchistan, 26 °. 

JE. The Punjab, N-W. India. 

W: Island of Ehodes, 28^ 

Sir J. E. Smith identifies with his species one of Tournefort’s 
plants, ‘‘ Caryophyllus orientalis minimus tenuissime laciniatus 
flore purpureo.” By an error, probably typographical, its habitat 
is given as “ Armeria instead of Armenia. The name is derived 
from the hair-like fimbriation of the petals. 

109. D, Ekoleei, JSausslc. et Bornm^ in Bl. Ba^sice. Anatolim 

no. 984 (inedit.). 

^ Holoserieeus, pumilus, 4-5 eentim., subacaulis, basi suffru- 
tescens, surculis 8 mm. Eolia 3-nervia acicularia pungentia 
squarrosa, vagina folii diam. sequante. Bractem 4 ovatm patentes 
cuspidatse ad bases calycis dentium. Calyx purpureus apice 
attenuate, dentibus lanceolatis. Lamina purpurea barbulata, 
=1 unguis. 

This plant, which is a connecting link between the fimbriate 
and the dentate species, is described from specimens recently 
sent to Kew, and dated Aug. 1889. 

Subsectio 5. Monerestolon. 

Caulis unicus, ramosus in multos cauliculos glabros. Eolia 
patentia recurva. Calycis dentes acuminati, Petala non con- 
tigua, lamina barbulata. 

110. D. Libakotis, Lalill. Dec. Bl. Sgr. i. p. 14, t. 4 ; JBoiss. 
Bl. Orient, i. p. 492 ; Lindl, Bot, Beg, t. 1548. 

Basi lignosus, suffrutescens, glaucus, 74 centim. Caulis crassus 
angulatus valde geniculatus stricte corymboso-ramosus. Eolia 
36 mm., 3-5-nervia lineari-lanceolata canaliculata ; radicalia 
obtusa, vagina folh diam. duplo longiore, caulina acuta, vagina 
folii diam. sequante. Elores speciosi odorati ssepius geminati. 
Bracteae 6 squarrosse membranaceo-alatse coriacem obovatse 
mucronatse ad dimidium calycem. Calyx dentibus lanceolatis 
pungentibus O-nerviis. Lamina reflexa obovato-cuneata alba 
maculata ad medium in lacinias setaceas multifida, unguis, 
area intermedia rhomboidea. Antherae lutem. Capsula oblonga. 

J. sinaicus, mihi. — Echimp. exsicc. no. 274. 

30 centim. Eolia angustiora. 
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Geogr, limits, — N, Tabreez, in proy. Aderbidjan, Persia, 38°. 

St. Catherine’s Peak, on Mfc. Sinai, 28°. 
jE', Ispahan, in proy. Irak-Adjemi, Persia, 52°. 
fV, Mt. Lebanon, in Syria, 35°. 

111. D. STJPEEBTJS, Zinn, Ammi. Acad. iv. (1759), p. 272 ; Bp. 
Plantarum,^ ed. IL p. 589 ; et Lange, Zrodr. 'Fl. Hisp.Zri. 

p. 687 ; Zeichl. Icon. FI. Germ* Selv. f. 5032 ; Curt. Bof. Mag. 
:t. 297. 

Grlaber Isete yirens. Canlis 35-50 centim., dichotome et 
corymbose ramosus, teres, gracilis. Folia 48 mm., lanceolato- 
linearia basi obtusa superne acnta 3-5-oeryia mollia plana, 
vagina folii diam. mqnante. Flores odoratissimi paniculis iaxis 
dichotomis. Bracteae 4 obovatse straminese membranaceo-alata? 
mucronatas adpressse ad | calycis longit., valde insequales. Calyx 
apice attenuato, dentibns lanceolatis purpureis 7 -nerviis. Lamina 
oblongo-cnneata paliide rosea fere ad basin usque pinnatim 
multifida, unguis, area oblonga minuta. Antherae luteo- 
albse, ellipticse. Capsula cylindrica. 

1. speciosus, Beiclih. FI. Germ. Fxc*'^. 808; ScJmr, Fnum. FI. 
Transsilvanice, 99 {var, grandiflorus) ; Beiclih. Jo. FL Germ. 
5032 /3. 

Caulis 30 centim., parce ramosus, pauciflorus. Flores duplo 
majores, brevius pedunculati, ssepe rubicundi. Calyx purpureas 
crassior. 

c. C 80 spitosus, JDrejer, FI. Fxcurs. JETafniensis (1888); aucf. 
Fin Jcs Cent. Fur. ’p. 

Basi plus minus eaespitosus. 

d. micropetalus, Lange, JSaandh. FansTc. Flora, p. 296 ; auot. 
Finlcs Cent. Fur. p. ^5. 

e. brevicalycina, Maxim, in Act. Fort. Fetropolit. xi. (1890). 

f. longicalycina, Maxim, in Act. Fort. Fetropolit. xi. (1890). 

g. subobtusus, Begel et Ferd. Fnum. FI. Bemenov. in Bull. 
Boc. Bat. Mosc. 1^%^, 

Caules robusti. Bracteae ovato-subrotundae. Calyx purpureas. 
Geogr. limits. — N. Altenfiord, in ISTorway, 70°. 

/8. Barcelona, 42°, 

JE". Japan, 142°. 

W. Galicia, in Spain, 8°. 

As this plant was known to ' Arnoldus, who includes it in his 

2 G 2 
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“ Tunica Lerlja,” it may not be out of place bere to give a few of 
the pre-Linnean names by which it was known 

Oaryophyllus minor II. (Dodonceus, 1583). 

Caryopbyllus sylvestris VI. {Olusius, 1598). 

Superba ma,)or flore albo {G. Pelletier, 1610). 

THinica montana altissima (Pupp, 1718). 

Caryopbyllus flore tenuissimo dissecto {Beguier, Plant® Ve -o- 
nenses, 1745-1754). 

Oaryophyllus plumarius {Kraschennileow, 1750). 

Oaryophyllus floribus solitariis, petalis multifidis basi eanali- 
eulatis (j; ©. (yweZMj, 1751). 

Tunica plumaria (Scopoli, 1760). 

And the following post-Linnean : — 

Oaryophyllus superbus {MoencTi, 1794). 

112. D. WiMMEEi, Wicl. in Verh. d. SoMes. OeBelhch. Jahr^ 
1854, p. 75 : et in Mora, 1856, p. 127. 

Caulis 35 centim., teres. Polia 48 mm., 3-5-ueryia, mollia 
ineana acuta plana, vagina folii diam. ®quante. Plores odorati 
paniculis la^is dichotomis. Bracte® 4 obovat® adpress® mem- 
branaceo-akt® mucronat® ad | calycis, stramine® purpura- 
scentes. Calyx rubellus. denfiihna h t- . 
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inodori. Braetese 6 inaequales m ucrona tee, superior ib us obovatis, 
2 inilmis lanceolatis. Calyx apice attenuate, dentibus lanccolatis 
cuspidatis. Petala supra rosea infra pallida non contigua ; 
lamina obovato-cuneata, == | unguis. Capsula cylindrica dentibus 
obtusis. 

Geogr, limits , — N, E, Douro, 41°. 

/S'. Mt. Atlas, in Morocco, 34°, 

Aragon, 1° W. 

W. Portugal, 8°. 

114. D. LTJSITAKOIBES, miU in Joum, of Botany, 1885, p. 349 ; 
JEnum, spp, varr, Bianthus, p. 15. 

Csespitosus, glaber. Oaules 48 centim., ramosi teretes. Polia 
canaliculata, radicalia linearia acuta, caulina eiongato-linearxa 
acuminata stricta adpressa, vagina folii diam. gequante. Braetese 
obovato-lanceolatie mucronataB. Calyx dentibus lanceolatis 
acuminatis purpureis 9-nerviis. Petala non contigua, lamina 
obovata rosea. — Herb. Palestine Exploration Society. 

Mab. East of the river Jordan. 

115. D. ciESPiTOSXJS, Thimb, Broclr, FI, Cap, p. 81 ; ILarv. et 
Siond, FI, Capensis, i. p. 122. 

Osespitosus, glaucus, giaber. Caudex crassus. Caules 26 mm., 
simplices vel fureati teretes. Polia elongato-linearia acuta j 
radicalia 12 nim,, patentia recurva carinata, caulina 6 mm., 
stricta adpressa plana, supremis subulatis, vagina folii diam. 
^Bquante. Bracteae 6 (rarius 4) insequales purpureo-margmata 
acutsB, superioribus ovatis, intimis lanceolatis. Calyx 50 mm. 
tenuissimus, dentibus lanceolatis acuminatis margine mem- 
branaceis. Petala contigua j lamina obovata rosea, unguis. 
Capsula oblonga. 

Ilab. Cape Colony. 

116. H. CJSSIFS, Sm, Fngl, Botany (1792), t. 62; et in Trans., 
Linn, Soc, ii, (1794), p. 302 ; Fnyl, Botany, ed. III. ii. p, 48, 
1. 193. 

Caespitosus, glaucus, giaber. Caules 22 centim., simplices v. 
superne fureati strict! 4-angulares l-~2-jflori. Polia 3-nervia 
patentia; radicalia 50 mm., lanceolato-linearia obtusa plana, 
caulina 36 mm. linearia acuta carinata, vagina folii diam. sequante. 
Plores speciosi odorati. Bractese 4 coriacese membranaceo- 
marginatse mucronatse, exteriot^es obovatse, interiores subrotundsc. 
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(Hlyx purpura^cens, dentibus ovato-lanceolatis acutis. Petela 
coHtigua ; lamina rosea obovato-cuneata irregulariter f en a . , 
uiK^tiis* Antliersa oblongse. Capsala cylindnca. 

1. teLissimus, Schiir, Enum. PI. Tranmlvanice,^.^1 ^uct. 

PinTcs Oent.Ew.^.'iQ- _ 

Caules graciliter tenui^simi. 

n. flaccidus, Fiel. (sp.) in Flora, 1834, p. 633; Qren. et Godr. 
jE'h de ^rance^ i. p. 237. 

!Polia plana flaccida. 

d. macrantlius, Scliur, JEnum. Fh TranssilvanicB, p. 97, auct, 
J^inlcs Gent, Fur. 

Plores speciosissimi. Lamina =unguem, 

e. bidorus, mihi, 

Caules semper bidori. 

pulcbellus, Para, (sp-) i- P- 494 ; PaicW. FI. Germ. 

Fxc. p. 809 ; Icon, FI Germ, Helv, 

Folia caulina acuminfita strictiora rigidula breviora. 
g. Henteri, Heuff. (sp.yin Wiegmann’s ArcUv, 1852, p. 303.^ 

Geogr. limits.- N. Somerset, 51°. P. Prussian SJsia, 18°. 

S. nauphind, 46°. W. Somerset, 3 . 

This species seems to hare been known to Linnmns only trom 
a drawing in DiUenius’ ‘Hortus Eltbamensis.’ Eay (17^4; 
seems to have based bis name on the nnbranebed uniaoral stems. 
Specimens with biflora,! stems are more frequently found in 
S. Germany and Switzerland; and on sucb ® ^ 

Ujlormis based. In the 3rd edition of ‘English botany 
find it stated, “ flowers solitary, usually only one on the stem , 
and in the next parapreiph, “ flowers generally only one on each 
stem, more rarely two, | inch long, 1 inch across. 

117. D. CoLENSoi, m.iU, Enum. spp. varr. Eianthus, p. 16. 
Glaber. Caules 60 centim. 4-augulares. Eolia stricta ad- 
pressa ; radiealia 52 tnm., O-nervia ohlongo-lanceolata obtusa, 
caulina 21 mm. 7-ner'wia lauceolata acuta plana, vagina tolii 
diam. mquante. Elor^s solitarii. Bractem 6 inucronatm ex- 
-(X teriores ovato-lanceolata, superiores obovatm. Calyx deutibus 
ll^aceolatis acuminati^. Petala non contigua, lamina alba 
jf®vata. — Herb. Kew. 

■■ ^^atal. 
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118. D, ZOKATITS, Fenzl^ Pugill. Plant. Syr. no. 35 ; JBoiss. FI. 
Orient, i. p. 501. 

Csespitosus, scaber, basi suffrutescens. Caules 36 centiin., 
4-augulares ramosi. Tolia stricta; radicalia elongato-linearia 
acuminata 5-nervia, caulina linearia acuta 7-nervia, vagina folii 
diam. bis longiore. Bractese 4 obovata^ mucronatsc membranaceo- 
marginatse. Calyx dentibus lauceolatis mucronatis purpureo- 
zonatis. Lamina purpurea basi atro-purpureo-zonata subtus 
flavida obovato-subrotuada ampla, unguis. 

1. oculatus, Boiss. in TcUhatoh. Asie Min. Pot. i. p. 214, t. 13 ; 
'Walp. Ann. tH. p. 264. 

Griaucus. Bractese 8. Lamina oblongo-cuneata. 

Geoyr. limits. — N. Ouch ak, in Anatolia. • 

S. Gulek Boghaz, in Cilicia. 

Ab Marasch, in the Anti-Taurus. 

W. Boz-dagh, near Smyrna, in Anatolia. 

119. B. MiCROCHELXJS, ( = D. brachyantbus, Schur, Fnum. 
PI. Transsilvanice^ p. 96) ; Pinks Cent. Fur. p. 37. 

Glaber. Caules 7 centim., tetragon! tenues. Bolia oblongo- 
linearia patentia, radicalia 60 mm. acuminata, caulina 50 mm. 
acuta angustissima, vagina folii diam. bis longiore. Bractese 
4 obovatse mucronatse fuscse. Calyx apice attenuato, dentibus. 
lauceolatis acuminatis fuscis. Petala non contigua; lamina 
purpurea suborbiculata, =unguem. 

Hal. Kronstadt, in Transylvania. 

So named from the petals having short claws. Schur’s name 
(1866) is pre-occupied by Boissier’s JD. Irachyanthus (1839). 
Block! thought the plant might be a hybrid between H. Oarthu- 
sianorum and ID. alpinus, but the latter species is not known in 
Transylvania. 

120. D. MARIS, Willd. ex Hort. Peg. Kew. ; auct. Pinks Cent. 
Fur. p. 38. 

Csespitosus, glaucus, glaber, 30 centim. Caules teretes pani- 
culatim ramosi. Bolia anguste linearia acuminata uninervia 
patentia, vagina folii diam. aequante. Blores cymis laxis. 
Bracteae 4 obovato-rotundatse mucronulatae. Lamina pallide 
rosea subrhomboidea, =unguem. 

Hah. The Alps. 

This is described from a specimen in Bower in the Herbaceous 
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GrrouncI of Kew Gardens in July 1890. I can find no reference 
to it by Willdenow, but was assured it was a wild species. 

121. D. SzowiTziAKxrs, JBoiss. FL Orient i. p. 503. 

Easi suffrufcesceus, pilosus. Caudex lignosus crass us. Caules 
24 centim., stricti ramosi. Eolia 25 mm., linearia acuta earinata 
adpressa uninervia, vagina folii diam. bis longiore. Bractefe 
4 obovat^ mucronatse. Calyx dentibus lanceolatis acutis 7 - 
nerviis intus velutinis. Petala contigua ; lamina obovato-cuneata 
maculata, =unguem. 

Hah. Prov. of Aderbidjan, Persia. 

In habit generally resembles D. rigidus. 

122. D. PUBEBHLUS, miU, in Journ. of JBotamj, 1885, p. 344; 
Hnum. spp. mrr. BiantJius^ P* 16« 

Puberulus. Caules 24 centim. tenues teretes ramosi, ramulis 
1-2-floria. Polia 25 mm. 3-5~nervia, lanceolato-liaearia acuta 
earinata adpressa, vagina purpurea caulis diam. duplo longiore. 
Eracteae 8 inaequales ovatse acuminatse purpurascentes. Calyx 
purpureus, dentibus 9-nerviis scarioso-alatis lanceolatis acumi- 
natis. Petala contifirua. 

Hal. Mt. Sawers in prov. Luristan, "W. Persia {Herb. Kew.). 
Described from specimens collected by Prof. H. K. Hausskneclit 
in 1868. 

Bractese 2. 

123. D. VIBIDESCEKS, Vis. Orto Hot di Hadova, 1842, p. 138 ; 
Walp.^ Bepert. ii. p. 772 ; Vis. FI. Balmatica, iii. p. 163, t. 53. 

Kitide viridis, infra glaber, supra scaber. Caules 40 centim., 
4-angulares ramosi, ramis divergentibus elongatis •nanimilj.f-.iH’ 
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in C00spite subsessiles. Bractese ovato-lanceolatae albidse apice 
virentes aciiimiiat£e. Calyx apice attenuate, dentibus triangu- 
laribus acutis rubris ciliolatis 7-nerviis. Lamina obovato-obloDga 
rosea obtuse dentata, =§ unguis. 

Qeogr. limits. — N. Servia. JS. Bulgaria. 

S. Eumelia. W. Albania. 

Bracte^e 4. Calyx verruculosus. 

125. B. POLTCLADUS, Boiss. Diagn. JBl. Nov, Or, ser. 1, i. p. 65 ; 
Nl, Orient, i, 

G-labriusculus vel inf erne tomentellus, Caules 60 ceutim., 
tenues teretes dicbotome et stricte ramosi. Bolia patentia stricta 
3-nervia, radicalia linearia acuta, caulina anguste linearfa 
acuminata, vagina folii diam. bis longiore. Bracteae obovatse 
mucronatse. Calyx stramineus apice attenuate, dentibus lanceo- 
latis acutis 7~nerviis scarioso-alatis. Lamina pallide cavnea 
parva oblong o-linearis obtuse dentata. 

h. breviberbis, Boiss, MS, 

Omnino glaber. Bolia recurva. 

Hah, jSTortb Syria. 

126. D. MULTIPTOCTATUS, Ser, in DO, Prodr. i. p. 362 ; Boiss, 
P'1. Orient, p. 482. 

Pubescens, 25 centim. Caules uniflori teretes. Bolia anguste 
linearia acuminata patentia 3-nervia, vagina folii diam. sequante. 
BracteaB obovatae mucronatae. Calyx apice attenuate, dentibus 
lanceolato-ovatis acutis 9-nerviis scarioso-alatis. Lamina= 
unguem, obovato-cuneata rosea. 

h, micrantbus, Boiss. herh, ; auct. JEnum. spg?, varr. JDianthus, 
■"p. 15." , 

Velutmus. Blores parvi. 

Boissier says of tbe species, “ flores multiim variant magni- 
tudine, laminis plus minus amplis.’\ 

c. glabriusculus, 

d, pruinosus, Post, in Journ. Linn, Soe, xxiv. (1888) p. 422. 

Both the above forms occur in Palestine, and are found on the 

road between Jerusalem and Jericho ; whereas the specimens 
from Mt. Lebanon are more velutinous than in the type and of a 
brighter green. I have thought it worth while therefore to refer 
them to the next variety. 
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e, liolosericeus, QniJih JEnum. spp- varr. Dianthus, p. 15. 

f. striatelliis, Fenzl(^^^^\ Fugill. Plant, Syr, no. 83 ; Boiss, FI, 
Orient, i. p. 488 {var, gracilior). 

Caules graciiiores. Polia carinata. Lamina purpurea subtus 
flavo-viridula. 

y. subeneryis, JBoiss, FI, Orient, i, p. 488. 

Pound on Mt. Lebanon, at a height of 1800 metres. 

Geoyr, limits , — F, INTear Tarsus, in Cilicia. 

S, JudsBa. 

F, Mesopotamia. 

TL. Island of Crete. 

• ^^^^Bracte^ 10-14. 

127. D, AXILLIFLOBUS, Fenzl, Pugill. Plant. Syr. no. 32 ; JBoiss. 
FI, Orient, i, p, et Siipplem, -^.77 , 

Csespitosus, scaber. Caules 25 centim., simplices v. superne 
brevissime et stricte ramosi strict! angulati sulcati. Polia 
anguste linearia acuminata 3-5-nerYia, radicalia flexuosa, caulina 
adpressa, vagina folii diam. sequante. Plores frequentes speciosi. 
Bracteae ovato-ellipticaB membranaceo-marginatse cuspidato- 
mucronatae purpureo-lineatae arete imbricatae, valde inaequales. 
Calyx apice attenuate, dentibus lanceolatis mucronatis scarioso- 
alatis 9-neryiis. Petala non contigua, lamina purpurea obovata. 

h, {=:-J),WB>WTdd,Freyn) in JBoiss. FI, Orient, 

Supplem. p. 79. 

Polia 7-neryia. 

Geogr. limits,— N, 

/8, Mt. Lebanon, 84°. 

B, Mt. Lebanon, 36° 

Tf. Gulf of Kara-gatcb, in Anatolia, 27°. 

%\jjQBQQi\o 2. JSemisyrTiioo, 

Bracteae 2-10, attingentes | calycis longitudinera. 

^Poba patentia, vagina folii diam. aequaute, radicalia obtusa. 

128. D, HELTOIDES, Linn. Sp. Plant, ed. I. p. 411 ; Gren. et 
Godr, FI, de France.^ i. p. 286 ; BngLPot, ed. III. ii. p. 43, t. 192. 

Caespitosus, scabro-puberulus. Caules 25 centim., teretes 
tenues furcati. Polia 12 mm., plana flaccida 8-nervia, nervis 
iateralibus obscuris, radicalia ; oblanceolata, caulina lineati- 
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laraceokta acuta, supremis squamiformibus, Plores breviter 
pedunculati oclorati transverse 18 mm. Eracteae 2 (rarius 4) 
ovatgD aciitae patentes coriaceac membranaceo-marginatae. Calyx 
gracilis interdum purpureo-fuscus, dentibus lanceolatis acumi- 
natis scarioso-alatis 7-iierviis saepe fuscis. Petala non contigua, 
lamina obovata pallide carnea rosea purpurascens v. rarius alba 
mai-ulata, unguis. Antberae obloogaB purp)ureae. Capsula 
cylindriea. Semina laevia reticulata. 

a, tj^picus (vide auct, Finlcs West. 'Em. p. 23). 

Yix glaucescens. Eracteae 2. Lamina rosea v. purpurascens. 

Bulvar. alpestris, Baumg. (sp.) ecc Schur (non mr. alpestris, 
Endr. et Sochst.), 

h. microlepis, Bet. (vide auct, Binlcs Qent. Eur. p. 39). 

Eab. Saxony. 

e. serpyllifolius, Borh. in Oesterr. Bot. Zeitschr, 1888, p. 51 ; 
auct. Binlcs Cent. Eur. p. 39. • 

Magis casspitosus. Caules magis foliosi. Eolia caulina 
obtusiuscula. 

d. glaucus, Linn, (sp.) 8p. Blanf. ed. I. p. 411 ; Sm. in Trans. 
Linn. Soc. ii. (1794), pp. 295, 300 ; BeicJib. Icon. FI. Germ. Relv. 
f. 5041. 

Yalde glaucus. Eolia subinde glabra. Eracteae 4. Lamina 
alba semper cum linea transversa purpurea ad basin. 

Sulvar. wolgensis, FiscJi. in Rornem. RHort. BLafn. Bupplem. 
21 . 137 5 Ledeb. FL Ilossica, i. p. 281 (floribus purpurascentibus). 

e. foliosus, Boe7in. (non Turcz.) in Beichb. Loon. FL Germ. 
Relv. f. 5040. 

Eespecting the variation of this species Eeichenbach says (El. 
G-erm. Excurs. p. 809) : — Gracilis, scaber, petala angusta 
saturate kermesina, basi albo-punctata. In montanis magis 
foliosus, glaucescens, floribus majoribus saturatioribus.’^ 

Geogr. limits. — N. Trondhjem fiord, in IN’orway, 64°. 

S. Eengal, 23°. 

E. Japan, 142°, 

W. Scotland (Inverness), 5°. 

129. D. ALPINIJS, Linn. Bp. Blantarum.^ ed. I. p. 412; Ledeb. 
FI. Bossica, i. p, 281 ; Sims, Bat. Mag. t. 1205. 

Plus minus caespitosus, glaber, Caules 9 centim., siinplices 
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teretes imiflori. Folia radicalia 20 mm. lanceolato-linearia 
recTirva plana, caulina 25 mm. linearia obtusa stricta canali- 
ciilata, omnibus iiQioerviis. Fiores speciosi inodori. Bracteai 
2-6, exteriores lanceolatse interioribiis iongiores, interiores ovatse, 
acuminataB patentes apice purpureas. Calyx ventricosus pur- 
pureus, dentibus triangularibus acutis. Petala contigua ; lamina 
obovato-cuneata obtuse dentata, supra purpurea, inf ra viridi-alba 
maculata, = iinguem. Antherae purpurese. 
a. typieus, Meiehh^ Icon* FL Germ* Selv. i, 50^(y. 



Laxe csBspitosus. Bractese 4. 

I* pavonius, (sp.) m 1839, Wal^* 

Fepert* p. 266. 

TDense csespitosus. Bractese 2. 

c* Semenovii, Megel et JSerd* Fnum. FI* Semenov, in Bull. Soc. 
Fat. Mose* 1866, p. 531 ; auct* Fnum* spp* varr. Bianthus, p. 16. 

Dense csespitosus. Bracteae 6. 

Geogr* limits*— N* Sc, E* Coast of tlie Kara Sea, in Arctic 
; Eussia, 70^ K., 70^ E. 

Mt. Parnassus, in Grreece, 38°. 

W* Tbe Swiss Alps, 10°. 

130. D. BEETICATJLIS, Fenzl, Fugill. Plant* no. 84; Boiss* 

FI. i. p. 503. 

CsBspitosus, glaber, glaucus. Caules 20 centini., simplices 
angulati uniflori. Folia daccida 3-nervia carinata, radicalia 
lanceoiato-linearia, caulina linearia acuta. Bracteae 4 scariosge 
rubrse oblongae patentes inucronato-cuspidatas. Calyx rubellus, 
dentibus obuvato-lanceolatis mueronatis. ' Lamina parva obovata 
purpurea, unguis. 

Hah* Mt. Taurus, in Cilicia. 

131. D. BIFFXJSUS, Sibth* et Sm* FI. Grmca, iv. p. 85, t. 396 j 
Griseh. Spicil, FL Bumel. BitJiyn. i. p. 191. 

Basi suffrutescens, glaber. Caules 25 centim., ramosi teretes. 
Folia plana linearia, radicalia 36 mm, moilia 5-nerv^ia, caulina 
27 mm. acuta 3-nervia. Flores geminati longe pedunculati. 
Bracteae 2 obovatae inucronatsB adpressae coriaceae rubell£e. Calyx 
dentibus lanceolatis acuminatis ciliolatis. Petala contigua j 
lamina obovato-cuneata, supra rosea, subtus rubra, parce piiosa, 
= 2 unguis. Antlierse cserulese.^ Capsula oblonga dentibus 
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h. cjlleneRS, Boiss. Biagn, FI, Nov, Or, ser. II. i. p. 63 ; FI 
Orient, i. p. 507, 

Plores breviter pedunculati. Calyx apice attenuato. Lamina 
pullior. 

Geogr. limits, — N, Hegropont. in tlie Grecian Archipelago. 

B, & F, Cyprus. 

W. Morea, iu Greece. 

132- D. MTRTiNERYixjs, Grisel, Beise Mumel, 1839, pp. 191, 
193; JBoiss, FI, Orient, i. p. 506. 

Gsespitosus, glaber, nanus. Caules 5 eentim. teretes foliosi 
uniflori. Lolia 6 mm. oblongo-linearia obtusa stricta 3-nervia. 
Bracteae 2, oboyato-lanceolatse mucronatse straminese adpressa?. 
Calyx stramineus, dentibus ciliolatis triangularibus mucronatis. 
Lamina rosea obovata obtuse dentata, =| unguis. Antbera> 
flavse. 

I, oxjlepis, Boiss, FI, Orient, i. p. 507 ; Qriseb, Spicit Fl, 
Biimel, Bithgn, i. p. 192 (D. deltoides). 

Lolia superiora acutiuscula. 

e, scardicus, Wetfst. (sp.) Beitr, FI, Alhaniens, p, 31, t. 2 
(1892). 

Calyx purpureo-viridescens, dentibus 7-nerviis. Lamina 
purpurea deltoi deo-spatbu] ata . 

JBCah, Turkey. 

133. D. Buerg-ebx, Mig, Frol, FI, Japon, in Annal, Hus. 
Lugd. Bat. ii. p. 77 ; Bohrh, in Linncea, xxxyi. (1870), p. 674. 

Csespitosus. Caules simplices uniflori. Folia plana unineryia, 
radicalia 100 mm., lanceolata, caiilina 72 mm., lanceolata-linearia 
acuta. Bractese 4 lanceolatse acuminata? patentes. Calyx denti- 
bus lanceolatis acuminatis. Lamina spathulata. 

JEEal), Japan. 

Miquel examined only one specimen, collected and dried by a 
Japanese botanist, so that its ^specific identity is particularly 
doubtful and its affinities uncertain. I transcribe it, however, 
as I find it, tliougli it might be referred, as P. Eohrbach 
suggests, to D. deltoides, wbicb. is not recorded by Miquel in 
Japan. 

134. D. NITIDIJS, Waldst. et Kit, FI Bar, Rungarim, ii. p. 209, 
t. 191; Neilr, JDiagn. FI, Rung. Blavon. p. 22; Beiclib, Toon, 
FI. Germ, Rein, f. 5035. 
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Csespitosus, glaber. Eadix multiceps. Caules 11 centim. 
simplices v. apice parce et strict© ramosi teretes nitidi. Tolia 
24 mm., obtnsa uninervia canaliculata nitida, radicalia lineari- 
lanceolata recurva, caulina linearia incurva. Tlores speciosi 
odorati. Bractese 4, berbacese rubellse oYato-lanceolatss acumi- 
natae adpressse. Calyx breyis membranaceiis purpureus v. 
nigricans, dentibns ovato-lanceolatis acutis. Petala non con- 
tiguaj lamina obovata rosea maculata, ==-| unguis. Antberse 
purpuresD. 

h, obtusus, in Journ* of Botany^ 1885, p. 345 ; Bnum. 
spp, varr. BiantJi, V7 * 

Caules apice stricte ramosi. Polia omnia latiora obtusiora 
lineari-lanceolata. Bracteae ovato-elliptic^e. — Syria, 1879 {Seri. 
Keio.). 

c. sursumscaber, Borl. in Termesz, Biiz. xii. (1889), p. 41. 

Geogr. limits. — S. JS’.W. Carpathians, in the county of Liptau, 
in Hungary. 

S, Jebel Muneitsi, in Syria. 

B. Ibid. 

W. Eocks on tbe summit of tbe Visocica, in 
Croatia. 

135. B. Seiblitzii, Boiss. Bh Orient, i. p. 506. 

Caespitosus, glaber, 8 centim. Caules iinifiori. Polia 12 mm., 

uninervia linearia obtusa flaccida carinata. Bracteae 4, virenti- 
rubellae oblongo-lanceolatae mucronatae adpressse. Calyx ruber 
valde nervosus apice attenuate, dentibus oblongo-lanceolatis 
acutis. Lamina obovata, =| unguis. 

Sal. Prov. of Aderbidjan, Persia. 

Polia adpressa obtusa, vagina folii diam. aequante. 

136. D. MULTISQUAMATUS, miJii^ in Journ. of Botany^ 1885, 
p. 344 ; Bnum. spp. varr. Bianth. p. 16. 

Glaber, 52 centim. Caules tenues stricte ramosi teretes. 
Polia 32 mm., linearia plana stricta S-nervia basi obscure 
5-nervia. Bracteae 10, obovatae mucronatae adpressae arete im- 
bricatae purpureae valde inaequales. Calyx apice attenuate, 
dentibus lanceolatis acuminatis scarioso-alatis 7-nerviis purpu- 
reis. Lamina oblonga. 

Rah. Kurdistan {Seri. Mm. Brit.). 
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Described from specimens received from Prof. H. K. Ilauss- 
knecbt, and dated 1876. 

### Folia adpressa acuta. Calyx verruculosus. 

137. D. OAniTANTTS, JBoiss. Diagn, FI Nov. Or. ser. II. i. 
p. 67 ; Walg. 

Caules raraosi teretes foliosi. Folia linearia plana, vagina 
folii diam. sequante. Flores irregulariter corymbosi. Bracte^ 
4-6, ovato-oblongse mucronatse adpressae scariosas. Calyx apice 
attenuate, dentibus lanceolatis mucronulatis. Lamina obovato- 
cuneata, unguis. 

a. bispanicus, 

Grlaber. Folia 5-iiervia. Calycis dentes 9-nervii. Lamina 
rosea. 

This is tbe typical form, as first described by Boissier, and 
occurs in the woods of Cbiclana, near Cadiz. 

5. maroccanus, mild. 

G-laber. Folia latiora 7-nervia. .Calycis dentes 11-nervii. 
Lamina pallide rosea. 

The identity of this form may best be inferred from its syno- 
nyms. They are :* D. Hornemanni, Salzm. Focsicc. in Nerh. 
Keio.,mn Ser. in DC. PrnJn i. p. 362; D. glaucus, 
lierl.-, D. Schousbmi, Goss, ex Ball, ei D. gaditanus, Ball, S^pic. 
Bl. Marocc., in Journ. Linn. Boc. -SNi. (1877), p. 355. 
c. rumelicus, 

Cmspitosus, pubescens, 30 centim. Folia 5-nervia. Lamina 
supra rosea, subtus lutea. 

Syn. D. roseo-luteus, Velen. in Oesterr. Bot. ZeifsoJir. 1887 
(videiVyw. Oonsp.Fl. Bur. Su^pl. ii. p. 58); ut var. milii, Bnum. 
spp. varr. JDianthus, "p. IQ. 

Tliis form is found near Aitos, in E. Eumelia. 

Geogr. limits. — If. Puerto de S. Maria. I 
W. Cadiz. J 

B. Tetuan. I 

8. Prov. of Tangier. J ^°roceo. 

**** Eolia patentia acuta. Braetese mucronatse. 

138. D. PUBESCEFS, Sibtlt. et Sm. Bl. Grceca, iv. p. 86, t. 397 ; 
Boiss. Bl. Orient, i. p. 507 ; Sweet, Brit. Bl. Gard. 27. 
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Glauduloso-pubescens, hispidus. Caules 25 ceatim-, tenues 
multum ramosi teretes. Eolia daccida plana 3-nervia, inferiora 
lineari-laneeolataj reliqua linearia, vagina folii diam. sequante. 
Flores solitarii v. bini longe pedunculati inodori. Bracteae 2, 
elliptico-o^ales patentes coriacese scarioso-alatse. Calyx villosus, 
dentibus ovatis subulato-acuminatis purpnreis ciliolatis pungen- 
tibus. Petala non confcigua ; lamina oblonga plana, supra rosea 
maculata, subtus viridi-flavida parce pilosa,=unguem. Antbera? 
purpureae. 

h. fasciculatus, Griseh. Sjncil. FI Fumel, JBitJiyn, i. p. 190 ; 
auct. FinJcs Gent, Fur, p. 39. 

Flores breviter pedunculati. 

Geogr, limits. — JSf. Mt. Kopaonilr, in Servia. 

F. Island of Cerigo, in G-reece. 

F, Karnabad, in Eastern Eumelia. 

• W, Mt. GEta, in Greece. 

139. D. MASMEN^us, Foiss. Fiagn. PI. Nov. Or. ser. II. v. 
p. 51; Boiss. FI. Orient. \. p. 502. 

Velutinus. Caules 22 centim., teretes dichotome ramosi. 
Folia 20 mm., carinata, inferiora lanceolata 5-nervia, reliqua 
lanceolato-linearia S-nervia, vagina folii diam. bis longiore. 
Flores laxe cymosi, breviter pedunculati. Bracte^ 4, oblongs 
pallidse adpressa3 scarioso-alat^. Calyx scabridus rubellus, den- 
tibus lanceolatis acuminatis pungentibus ciliolatis. Petala non 
contigua; lamina obovato-cuneata, supra rosea, subtus flavida, 
parce pilosa, =5 unguis. 

1. glabrescens, Boiss. FI. Orient, i. p. 502 ; et in Ann. &ci. 
Nat. ser. 4, ii. (1S54), p. 244, t. 2 ; TcUliatch. Asie Min. Bot. i. 
p. 212, t. 12 (D. mutabilis). 

c. Karami, Blanche, in Boiss. FI. Orient. Supplem. p. 80. 

Folia flaccidiora. Bractea^ semi-berbacege margine rubellje. 

Calyx viridis dentibus sanguineis. 

d. oetseus, Feldr. (sp.), ex Boiss. FI. Orient. Suppleni. p. 80. 
Geogr. limits.— N. Masmeneu-Fagb, in Kurdistan. 

B. Cilicia. 

F. Prov. of Piarbekir. 

W. Mt. (Eta, in Greece. 

140. P. YEKSICOLOE, Fisch. in LinJc^ Fnum. Fort. Berolin, i. 
p. 420 ; DC. Prodr. i. p. 358 ; MeicJib. Fort. t. 48. 
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Glaber. Caules 25 centim., teretes panieulatim ramosi. 
olu anguste Imeana plaua, radiealia 37 mm. recurva, caulma 

«quamiformibus, vagina folii diam. 
Datentes'r.^ °r' panieulatim dispositi. Braete® obovatie 
aeuS P Caljz dentibus lanoeolatis 

^ contigua; lamina obovato-cuneata, supra 

^^rir = nnguem. AutbeL 

Sab. Altai Mtns.j in Siberia. 

P 280- ”• P- i- 

; Ic. FI. M. Bossic. 4^20. 

■ rafosT^'T' ‘f r®’'*™-’ ®“Perne dicbotome 

iueurva v radiealia reeurva; caulina 

La^a r ■ lanceolatis aeutis eiliolatis. 

liamina ovalis purpurea. 

Sab, Altai Mtns., in Siberia. 

J-oIia omnia acuca v. acuminata, patentia. Braetei© 
acuminatsB. 

ser^f ^ov. Or. 

. I. viu. p. 67; .Sawa. jP;. Onesi;. i. p. 502 

tetra“.^r’„T'^”*i'“’ 15 centim., tenues 

1-3-flori supeme parce et striete ramosi, 

25 mm ' can V Imeana acuta 3-nervia, radiealia 

rlr “TSof > fn-' , triangularibus aeutis 

ngo spathulata, supra carnea, subtus flavida, =i un-uis 

Anatolia and Karamania. 2 nn^uis. 

xxxHi.V?87Tn’'';o?'."?^‘ Sot. ZeiUolr. 

n I V, ' ^ ’ Sons. FI. Orient., Suppl. 79. 

Glaber. Caules simpliees diffusi. Polk 25 mm. an-uste 

MS 2“““"“'! '• »»«»““ s.™„C4S 

nv . "1” riores speciosi Jaie faaeiculati Bracteie 4 

.«bto,tlla V «bov.t« l.^ntl, 

UDtus 1 iridula v. purpuraseens, =1 unguis. 

Sah. Eastern Bumelia. 

HNN. .TOUEN.— botany, VOL. XXIX. 9 „ 



4J() ME. P. WILLIAMS Oisr THE GEIfUS HIANTHUS. 

144. D. CAMPESTEIS, Biel, M, Tam, Cauc, 326 j TrauU, 
Bnum. PI, ^ongorie.in Bull, Soc, Mat, Mosc, 1860, i. p. 141 j 
Bot, Mag, t, 1876. 

Grlaber yel laiiatus, basi suffrntescens. Caules tenues foliosi 
saepius laxe et divaricatim paniculati. Polia anguste linearia 
flaccida 3-nervia, radicalia plana, caulina canaliculata, vagina 
folii diam. seqnante. Eractese 4 ovato-oblongse adpressse, 
scarioso-alatg8. Calyx dentibus lanceolatis acuininatis ciliolatis. 
Petala non contigua ; lamina obovato-cuneata, supra rnaculata, 
subtus ocbroleuea, unguis. 

a. pubescens, Trautv. Bnmn, Pi, Songorie, in Bull, Soc, Mat, 
Mosc, 1860, pt. i. p. 141. 

Lanatus, 20 centim. Polia acuminata. Lamina supra purpur. a. 
forma a, Biel, PI. Taur, Oauc, i. pp. 326, 427, iii. p. 298. 

Caulis basi simplex pubescenti-scaber. Bracte^ subaristat^e. 

, forma /3. Biel, PI. Taur. Oauc. i. p. 326. 

Caulis basi ramosus siibdicliotomus minus pubescens. 

forma y. Biel. PI. Taur, Oauc. i. 826 y Cent. Plant. Ear, 
Boss, i. t. 8. 

Caulis basi ramosus flaccidus. Omnino liirsuta. 

I, glabra, Trautv. Pnum. PI. Songorie. in Bull. Soc. Mat. 
Mosc. 1860, pfc. i. p. 142; Ser, in BO. Prodr. i. p. 358 (D. pallidi- 
florus) ; Bedel. Xc, Plant. PI. Boss. 197 (E. ramosissimus}. 

Glaber, 50 centim. Folia acuta. Lamina rosea. 

Geogr. limits.— M, Guberlinsk, in the Ural Mountains, 55°. 

S, Beschbarmak, in Transcaucasia, 41°. 

.U. Desert of Soungaria, in S.W. Siberia, 75°. 

W. Prov. of Podolia, in Eussia, 27°. 

145. D. AEISTATHS, Boiss.in TcMhat. Asia Min. Bot. i. p. 222 ; 
et in PL Orient, i. p. 505.- 

Yelutinus, basi suifrutescens. Caules 20 centim., teretes parce 
ramobi. Polia anguste linearia acuta stricta 3-nervia canalicu” 
lata, vagina folii diam. asquante. Bractese 6, oblongce straminefe 
scarioso-alatae. Calyx dentibus lanceolatis acutis searioso-alatis. 
Lamina obovato-cuneata rosea, subtus davida, s=g unguis. 

1. minor, Boiss. PI. Orient, i. p. 505. 

Caules ssepe uiiiflori. 

pulverulentus {Siajg^), Bot. Polah, Pxped. Pers. p. 11. 

Vagina folii diam. duplo lougiore. Calyx apice attenuato. 
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Oeoyr. lmiis.~]Sr. Prov. of Van, in Asia Minor. 

Persia. 

-2^. Persia. 

Prov. of Anatolia. 

• DO. 8548, exLeieb. M. Bossica, 

1. p. ^80; Soiss, JS'L Orient* i. p, 505. 

Dense c*spitosus, hispidus, 14 centim. Oanles numerosi 
tenues uniflon. Polia rigida setaeea aeuta pungentia carinata 
-nervia, vagina folii diain. aquante. Briietea 6 oblonga 
adpressa scanoso-alata. Calyx dentibns laneeolatis acutis 

--J-neiviis. Parnina obovato-cLiaeata rosea, =-i ua^nis. 

Hob* S. Pussia. , 

147. D. CAUIIZONUS, in Bot. Zeitung,m\, 

p. 192; Baumg. Ennmi. Stirp. Tmnssilv. i. (1816), p. 890 CD ni- 
tidus). ^ ' 

G-laucus, glaber. Caules .36 centim., uniflori teretes. Polia 
canaliculata 3-5-nervia, radicalia lineari-lanceolata aeuta, caulina 
Janeeolato-hnearia acuminata, vagina folii diam. aquante. Brae- 
tea 4 lanceolata patentee purpurascentes. Calyx purpureus, 
entibiis laneeolatis aciiminatis. Lamina obovato-enneata, supra 
purpurea inaculata, infra rosea, = ungueni. 

l. Brandza, Pane, (sp.), in Kern" Soled. PI. Amtro-Runa ■ 
allot. Pinks Gent. Pur. p. 42. 

^ules tenues. Bractea obovata acuta. Lamina subintegra. 

Mab. Transylvania and Wallachia. 

Subsectio 3. Longisguamea. 

Bractea subfoliacea, attingentes basin dentium calycis vel 
calyeem superantes; patentes. 

148. D. PEUiNosus, Boise, et Orph. Biagn. PI. Nov. Or. ser. II. 

VI. p. 28 ; Walp. Ann. vii. p. 266. 

Seaber, glaueus, 20 centim. Caudex procumbens. Caules 
e ragoni paree ramosi. Polia anguste linearia aeumiuata incurva 
patentia carmata, vagina folii diam. duplo longiore! Plores 
solitarii V. bmi. Bractea 4-6 lanceolata mucrouata marine 
anguste membranacea. Calyx apice attenuate, dentibus lanceo- 
]atis acuminatis eiliolatis 9-11-nerviis. Lamina obovato-cuneata 
rosea maculata, = ^ unguis. 
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h, purpiireo-luteus, Velen. (sp.)» JSfym. Comjy* Etir,^ 

Supplem. ii. p. 57. 

Lamina supra purpurea, infra lutea. 

Sah, Thessaly and Eastern Eumelia. 

149. D. PRATENSis, Biel). FL Taur, Cauc. iii, p. BOO; DC. 
Frodr. i. p. B58. 

Grlaber. Caules 38 ceutim., corymbose ramosi 4-anguiares. 
Eolia stricta 3-nervia, radicalia linearia obtusa, caulina lanceo- 
lata acuta plana, vagina folii diam. sequante. Bract ese 4, exteri- 
ores lanceolatse, interiores obovatas acuminatie calycem superantes. 
Calyx apice attenuate, dentibus lanceolatis obtusis. Petala 
coHtigua, lamina obovato-cuneata purpurea maculata. Semina 
granulata. 

1). guttatus, Bieh. (sp) FL Taur. Cauc.m. p. 300: DO, Frodr. 
i. p. 358 ; Feiclih. Ic, Flant, Crit, 654. 

Csespitosus. Bractese ovatse acutata3 ad basin ealycis den- 
tium. 

c. acrocMorus, ^tapf Beitr. FL Lycmi, ii. p. 6. 

Caules inferne scabriusculi. Yagina folii diam. sequante. 
Calyx purpurascens, dentibus triangularibus acutis. 

Oeogr. limits. — JSf. Kherson, in South Eussia. 

S. Anatolia, in Asia Minor. 

-E". Kherson, in South Eussia. 

W. Dobrudscha, in Eoumania. 

^ 150. D. SFATEOLENS, Spreng. Sgst. Veg. ii. p. 379. 

Grlaber, glaucus. Caules 25 centim., corymbose ramosi 4- 
angulares. Eolia stricta acuta pateutia ; radicalia 25 mm. 
lanceolata, caulina 12 mm. linearia, vagina folii diam. ^quante. 
BractefB 4 inferiores lanceolatse superiores obovatse, raucronat^e 
calycem superantes. Calyx dentibus lanceolatis mucronatis. 
Petala contigua; lamina obovato-cuneata maculata, =; unguem. 
Hal. Siberia. 

151. GELIDTJS, Schott^ Fgm. et FotscJig^ -AMalecta Botafi. * 
(1854), p. 54 ; et in Oesterr. Bot. Woclienhl. 1856, p. 37. 

Csespitosus, glaber. Caules 8 centim., simj)lices 4-angulares. 
Eolia linearia obtusa uninervia plana patentia recurva, vagina 
folii diam. aequante. Bractese 6, infimae lanceolate^, reliqu^e oval 
acuminatae recuryge. Calyx apice attenuate rubellus, dentibus 
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acumiuatis membranaceis. Petala non contigua, lamina rosea 
maciilata obovato-cuueata, = unguem. 

Transylvaaia and W 

152. D, GLACiALis, Haenhe^f in tTacq. Gollectaneay ii. (1788), 
p. 84; Tanfani, in Pari. FI. Italiana, ix. p. 269; Beichl. FL 
Germ, Fooc. p. 808 ; Pc. FI. Germ, f. 5037. 

C^spitosus, glaber. Caules 10 centim., simplices 4~angulares 
l-2“liori. Polia patentia 3-nervia, radicalia lineari-lanceolata 
obtusa, caulina 36 mm. linearia acuta stricta vel reeurva, vagina 
folii diam. duplo longiore. Plores iriodori. Bracteas 2-4, ru- 
bellae valde inasquales scarioso-alatse, exleriores lanceolatse, 
iiiteriores ovatss. Calyx fusco-purpureus, dentibus triangularibus 
obtusis scarioso-alatis. Petala contigua ; lamina purpurea sab - 
tus flavicante obovato-cuueata, = unguem. Antberm ellipticfe 
caerulescentes. Capsula cylindrica. Semina granulata, 

typicus (in Helvetia, Lombardia, et Cariiitbia occurre) 3 .s). 
Polia canaliculata. Bracteae 2. 

h. neglectus, Lois, (sp.), JSfot. PI. FL France (1810), p. 65 ; 
Gaud. FL Helvetica, iii. p. 160 (D. glacialis) ; BeicJih. FL Germ. 
Fxc. p. 808 ; Ic. FL Germ. Helv. f. 5034. 

Polia plana. Plores rarius geminati. Braete^ 4. Calyx 
coriaceus. Petala non contigua. 

c. alpinus, nil. (sp.) Sist. FI. Fauph. iii. (1789), p. 600; 

JDeutscJi. FLlPolt 2%. 

Polia canaliculata. Bracteae 4. Petala vix contigua. 

d. Pzeynii, Van das (sp.), in Sitzunqsb. k. P.oeJzmisch. Gesellsch. 
Wissensch. 1890, i. ip. 2b5. 

Polia flaccidula carinata 15 mm,, nervis lateralibus obscuri- 
oribus. Caules semper uniflori. Bracte^ ovato-obiongie. 
Calycis dentes ciliolati. 

e. subalpestris, Gaud. FI. Helvetica, iii. p. 160. 

Porma pumila. 

Geocjr. limits.--N. The Carpathians, in Galicia, 48°. 

S. The Pyrenees (Spanish side), 42°. 

F. Transylvania (county of Hermannstadt), 

25°. 

W. The Pyrenees (central), 0°. 

153. D. siNENsrs, Linn. Sp. Plcmtarmn, odi. 1. p. 411, ed. IL 
p. o88; Hort. Fpsal. p. 104; LG. Prodr. i. p. 359; (sensu 
latiore), Solirh. in Linn<sa, xxxyi. (1870), p. Beg el, in Bull. 
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Soc. Wat. Mosc. 1861, iv. p. 524 ; WemsL in Journ. Linn^ Soe. 
xxiii. (1886), p. 63; FinJcs West. JEur. p. 29; JBot. Mag. 
t 25, et t. 5536 ; FI des Serres, t 1150, t. 1288, .t. 1289, t. 1880, 
et t. 1381,* etiam vide Tournef, in Act. Far, 1705, p. 348, t. 5. 
(B. chinensis, auctf, citt, plurim.') 

Csespitosus, glaber. Caiidex repens. Caules dichotome ra- 
mosi tetragoni prsesertim basi. Folia iineari-lauceolata acuminata 
basi contorta stiicta patentia canaliculata trinervia vel 5-iiervia 
(lateralibus obscurioribus), vagina folii diam. sequante, radioalia 
64 mm., reliqua 40 mm. Flores solitarii in paniculis v. cymis 
laxe dispositi, vix odorati. Bractese 4, pnribus iifsequalibus, 
ovali-lanceolatse acuminatse. Calyx dentibus triangiilaribiis 
7-nerviis. Petala contigua ; lamina in forma variabili, saepius 



rosea, pnrpurascenfce, interdum alba, maculata, inargine ineiirva. 
Anthera3 caerulese v. purpurascentes. Capsula ovoidea subsessilis, 
Semina grannlata. 

h. asper, Koch (= D. Seguieri, auct. Furop.), Syn. FI. Germ. 
Ileh. (ed. I.), p. 96; Chaicc, in Fill. Hist. FI. DaupJi. i. p. 330 
(in parte, etiam vide B. collinus); Maxim. FI. Asim Or. Fragm. 
p. 6 ; Feiclib. Ic. FI. Germ. Melv. f. 5024 ; \_Seg. FI. Ver. (1745- 
1754), 18, t. 2 (non bona),] nti B. Cartbusianorum, var. iongi- 
folius ; Timh. Alonogr. Fianth. Fyr. Fr. p. 9, t. 7. 

Flores in paniculis dispositi. Bractese sqiiarroso-patulse. 

c. syivaticus, Koch, Syn. FI. Germ. Kelv. ed. I. p. 96; Eolirh. 
in Linncea. xxxvi. (1870), p. 671. 

Fiores in paniculis dispositi, aut caulis uni- vel paueiflorus. 
Bractege foliaccse subadpressse. 

submr. a. macrolepis, Fohrl . — Folia ssepe glaucescentia, 
lineari-* vel plus niinusve late lanceolata. Flores magni. Bracteje 
calycem superantcs. 

sulvar. /3. brachylepis, Fohrl . — Flores minores, interdum albi. 
Bractese subulato-acuminatse ad basin calycis dentium, late ovatge. 
Lamina obovato-cuneata, = unguem. 

d. geminiflorus, Koch, Syn. FI. Germ. Melv, ed. I. p. 96; 
Lois. FI, Gall. i. p. 305 (1806); FimJb. Monogr. Fianth. Fyr, 
Ft. p. 10, t. 8. 

Flores geminati. Bractese valde striatse attingentes ad basin 
calycis deiitium. Lamina rosea subrbomboidea, = unguem. 

e. macrosepalus, Franchl FI, Favid. p. 45 ; Lessing, in 
Linnma, ix. p. 153 (B. dentosus) ; Fisch, ex Feichh. Ic. FL Grit, 
nn. 743, 744 (B. dentosus). 
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Oeogr. limits. — N. Coast of the Kara Sea, in Arctic Eiisaia, 
left bank of E. Kara, 70"". 

S. Kear the mouth of the E. Mecon, in 
Cochinchina, 10°. 

JE. jSTear Hakodate, in Jesso, the northern is- 
land of Japan, 142°. 

W. ISTorth Portugal, 8° W. 

The reasons for joining the European D. Seguieri with D. si- 
nensis have been discussed elsewhere. The Linnean description of 
this pink is obscure and insufidcient. Linnseus says of the petals : — 
“corollaa crenatse, subtus subvirescentes, supra sanguineae, mar- 
gine incarnato, annulo eentrali nigro crenato.” The ambiguity 
as to the bearded condition of the lamina of the petals has miskd 
me into referring it hitherto to the wrong group. In none of 
the accessible descriptions of the plant is this character noticed, 
and in such reliable dried specimens as are available it is im- 
possible to tell. It was only after coming across accidentally a 
paper ‘MJeber Di( 2 ^ 2 -/^z^s-Bastarde,” by P. Ascherson (in 
Sitzungsb. Gesellsch. naturf. Freunde Berl. 1877, p. 178), that 
I decided ultimately to place it among the species with bearded 
petals. In this paper the learned author* emphasizes the dia- 
gnosis between!), sinensis andD. Garyophyllus by various minor 
characters, including the bearded condition of the petals ; though 
apparently, under cultivation, this capillary outgrowth becomes 
evanescent. The species is extensively figured, but generally in 
a semi-cultivated state, or as a degenerated florists’ flower. 

154. D. ERiNACEUS, Eom. JDiagn. PL Nov. Or. ser. I. i. p, 21; 
PL Orient, i. p. 498. 

Csespitosus, basi sufFruticosus, dumuloso-erinaceus, 20 centira. 
Oaules simplices stricti l~2-flori. Folia 20 mm., subulata pun- 
gentia paten tia carinata, vagina folii diam. 3-plo longiore. 
Bractesc 8-10 ovatse acuminatse calycem superantes. Calyx 
rubellus apice attenuate, dentibus laneeolatis acutis scarioso- 
marginatis ciliolatis. Lamina obovato-cuneata rosea, subtus 
flavescens. 

5. "Webbianus, Parol. in Vis. Illustr. Or. es Mem. Isi. 
Tenet, p. 21, t. 3 ; Waljp. Mepert. ii. p. 772. 

Minor. Caules uniflori. Folia lanceolato-linearia squarrosa 
canaliculata. Bractese ovales vel obovatse cuspidatjB calycem 
subaequantes. Calyx dentibus aeuminatis. Lamina spathulata. 

Mah. Anatolia, in Asia Minor. 
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Sectio iii. Oartophtllum. 

Gaiiles glabri. Bracteae adpress^. Caljs deutibus laneeolatis* 
Petala dentata, imberbia. Capsula ovoidea v. oblonga, nunquam 
cylindrica. 

Subsectio 1. QaryojfhylloideB, 

Eolia patentia. Calyx dentibus acumioatis. Capsula ovoidea. 

155. 33. Cartophxllus, Linn. Sp. Llantarum, ed. 1. p. 411, 
ed. II- P* J Cod^ no. 3209 ; Syme, JEngl. Botany.^ ed. III. ii. 
p. 49, t. 194 ; G-ren. et Godr. JBL de France, i. p. 239 ; Lam. FL 
Frang- ii. p* 5SG, et Illustr. t. 376 (D. coronarms) ; Willk* et 
Lange, Frodr. FI. JSisp. iii. p. 687 ; FeicJib. FI. Germ. Fxc. p. 811 ; 
Icon. FI. Germ. Selv. f. 5051 ; Timh. JULonoar. Liantli. Fur. Fr, 
p.21,t.27. 

Casspitosus, glaucus, glaber ; anno secundo, rbizomate turiones 
atque stolones repentes foliorum fascicule terminates caulem 
iioriferiiin producentes edente. Caules 60-70 centim., apicem 
versus paniculato-ramosi (raro simplices) plus minus angulati 
valde nodosi. Eolia crassa obtusa canaliculata 5-nervia, apicem 
versus rigidiuseula basi plus mollia, nervo centrali prominente 
lateralibus invalidis, marginibus vix scabridis ; radicalia 92- 
98 mm. longissima, caulina 70-75 mm. linearia recurva, superne 
decresceutia, summis bracteiformib us ; vagina folii diam. duplo 
loiigiore. Elores solitarii speciosi odoratissimi dimorphic!, rosei 
purpurei aut albi, longe pedunculati. Bractese 4, obovate vel 
fere obcordatse, acumine mucronato herbaceo ad | calycis tubi 
loijgitudinem, coriaceae margine laeves. Calyx 24 mm, Isevis, 
apice attenuate, dentibus anguste scarioso-alatis ciliolatis 9- 
nerviis. Petala contigua; lamina obovato-cuneata vel sub- 
rhomboidea tnincata insequali-dentata, = ^ unguis. Stamina 
stylis longiora vel breviora; antberis oblongis. Semina peltata 
granulata." — Eormarum omniuni hic typus generis. 

a. genuinuws, Linn. 

Cgespitosus, glaber. Petala contigua. 

h. Scheuohzeri, ^ord. (sp.) Pugill. Plant. 29 ; BeicJil. FI. Germ. 
Fxe. p. 810 ; Icon. FI. Germ. FLelo. f. 5048, 

Laxe esaspitosus. Petala non contigua. 

collivagus, Lord, (sp.) in Billot, Annot. .FI. de France, 
p. 45. 

Yix c86spitosus. Habitu minor ; 30 centim. 
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(I- oarduirms, Ser. in BO. Brodr. i. p. 339. 

Vix eiespitosus, scabridus. 

e. pygrasBus, .Ber#. M. Italiea, iv. p. 553; Tanfani in Bari. 
Bl. Italiana, k. p. 288. 

Cauies minores uniflori. 

Geogr. limits.— m ^ W. J^Tormandj. S. ^ K Punjaub. 

156. B. CAETOPHYLLOIBES, Bohult., ex EeicJih. FI. Germ. Exc. 
p. 8 LI ; met, Finks West. Fm\ p. 28; EeicJih. le. FI. Germ. 
Selv. f. 5050. 

Csespitosus, glaucus. Caules 30 centim., ramosi tetragoiii 
paucidori. Polia anguste linearia obtusa canaliculata stricta 
5-neryia, nervis lateralibusinYalidis, radicalia 121 mm. longissimfi, 
eatilina 100 mm., suprema bracteiformia, vagina folii diam. 
a^quante. Flores geminati inodori. Pi’actess 4 mucronulatse ad 
-J- calyeis longit. truncatse scariosae, exteriores ovales, iiiteriores 
obovatse. Calyx apice attenuate, dentibus rnbris 7“nerviis. 
Petala contigna ; lamina obovato-cuneata saturate rubra fere 
kermesina, UDguis, Antherse oblongoe violaceae. Semina 
granulata. 

Geogr. limits. — N. Carinthia, 47°. 

, 8. Catalonia, 42°. 

F. Transylrania, 25°. 

IT. Pyrenees (French), 1° W. 

157. B. LOiS'GicAirLXS, Ten. FI. Ffapolitana^ ii. p. 379, iii. 
t. 138. fig. 1, iv. p, 206 ; Tinib. MJonogr. Fianth. Fyr. p. 22, 
t. 29 (B. Godronianus, ramosus) ; Eeiclh. Ic. FI Germ. Selv. 
f. 5052. 

Csespitosus, Caules 48 centim., ramosi tetragoni, internodis 
longis. Folia longissima gracilia anguste linearia acuminata 
carinata, radicalia 204 mm. flaccida 7-nervia, caulina 160 mm. 
stricta 5-nervia, vagina folii diam. sequante. Flores geminati 
odorati. Bractese 6 orbiculares similares mucronatse ad | calycis 
coriacese. Calyx apice attenuato, dentibus purpureis. Petala 
non contigua ; lamina oboYato--cuneata rosea, unguis. 
Antherse caeruleae. Semina fevia. ; ^ 

Geogr. limits. — JSf. IN’orth Italy, 46°. 

8. Balmatia, 41°. 

E. Croatia, 17° ; 

W. Pyrenees (French), 1° W. 
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f'i 158. D. Boxssieei, Willie. Ic. Descr. PI, Nov, Hisp. i- (1853), 

^ p. 22, t. 13 ; Poiss, Toy, Bot, JEspagne, p. 85 (D. sylvestris). 

■1 Grlimcus. Caules 38 centim., teretes strict! nuillori v. freqiien- 

I tins biflori. Folia angaste linearia acuminata S-nervia stricta 

earinata, vagina caulis diam. 3~plo longiore, basilaria 100 mm., 
; cetera 60 mrn. Bracteae 6 obovatse mucronatcT ad ^ calycis 

partem. Calyx dentibus 9-11-nerviis. Petala non contigua ; 
^ lamina obovato-cuneata truncata insBquali-dentata rosea, = | 

unguis. Stamina vittata ; antheris luteis ellipticis. 

Geogr, limits.— N. Sierra Morena, 38°. 

S. ProY, Cadiz, in Spain, 36°. 


PJ, Japan, 142°. 

W. Prov. Algarve, in Portugal, 9°. 

159. D. MULTiis'EEVis, Vis. PI. JDalmat, iii. p. 164, Supplem. 
t. 9 ; auef. Pi7ihs Gent. Eur. p. 44, 

Glaucus, basi sufeutescens, Caules 40 centim., ramosi 4- 
angulares foliosi. Folia lineari-lanceolata acuminata plana 
(7- vel) 9-Dervia, radicalia 72 mm., caulina 66 mm., vagina pallida 
folii diam. sequante. Bractese 4 orbiculares mucroiiata3 ad |- 
calycis tubum straminese. Calyx apice attenuate, dentibus 9-11- 
nerviis. Petala contigua; lamina rubra obovato-cuneata, =| 
unguis. Antherse caerulese. 

Hal. The Island of Porno, off the coast of Dalmatia. 

160. D. Aeeostii, Presl^ PL Simla, p. 146 ; Tanfani in Pari, 
PL It aliana, ix. pp. 283, 288. 

Csespitosus, glaucus. Caules 34 centim., 4-angulares uniflori. 
Folia 3-nervia canaliculata stricta; radicalia elongato-linearia 
acuminata 56 mm., caulina linearia acuta 24 mm., vagina folii 
diam. cequante. Flores speciosi. Bractese 4 mueronatm ad | 
calycis tubiim minutae orbiculares straminese. Calyx dentibus 
9-nerviis ciliolatis. Petala contigua; lamina obovato-euueata 
rosea, unguis. Antherse oblongse cserulescentes. 
a. uniflorus, Presl. 
h. bidorus, Presl, 

c. contractus, ex Nym, Consp. PL Pur. p. 105 ; Pojero, 
PL Sic. i. t. 17 /3. 

Geogr. limits, — N. Dalmatia. P. Dalmatia. 

S. Sicily, W* Central Italy. 
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IGl. I). Ealconeei, JEdgew, in JSooh, f. Ini. i. p. 214. 

Caules mmosi. Folia 100 mm., linear ia canaliculata, radiealia 
3-nerviaj caulina 1-nervia, vagina folil diam. sequante. Bractea 
4 ovales nmcTonatse ad | caljcis. Calyx 50 mm., dentibus 
9-ll-nei’viif5. Petala contigua rosea. Semina Isevia. 

Caslimere. 

162. D. CEEisfATHS, Thunh. Brodr, FI. Cap. p. 81 ; 'Haw. ei 
Sond. FI. Cap ensis, i. "p. 123; Bot. Beg. t. 256. 

Canles 30 centim., stricti ramosi, inferne tetragoni, superne 
teretes. Folia inferiora quateriiatim subverticillata inferne 
subimbricato-approximata angustissime linearia acuminata stric- 
tiuscula carinata 3-nervia 48 mm., reliqua acuta subulata brevi^ 
supremis squamiformibus, vagina folii diam. sequante. Flores 
vespere odorati. Bractese 6 ovato-lanceolatse acumiuato-cuspi- 
datae ad | calycis tubum, inferne scarioso-coriacese, superne 
purpurascentes. Calyx dentibus purpureis scarioso-alatis. Peimla 
non contigua ; lamina obovato-cuneata albicante, rubore obsolete 
sufosa, concolori, laciniato-'Crenata, unguis. Antherce ob- 
longSB ocbroleucse. 

Geogr. limits. — B. Transvaal. S. KafFraria. 

163. J). siTBACAULis, Vill Hist. FI. HaitpTi. iii. (1789), p. 597 ; 
Oven, et Godr. FI, de France, i. p. 235 ; Lois. Not. FI. FI. France 
(1810), p. 66, t. 6; Willk. Ic. Hescr. FL Nov. Hisp. i. (1853), 
p.ll, t. 5 (D. bracbyanthus, mr. ruscinouensis). 

Cgespitosus, glaucus. Caudex multiceps. Caules 8 centim., 
simplices bifiori tetragoni. Folia canaliculata 3-nervia, radiealia 
24 mm. linearia acuta recurva, caulina 22 mm. el on gato -linearia 
acuminata stricta, vagina caulis diam. aoquante. Flores geminati, 
parvi. Bracteae 4 scariosse minutse purpureo-marginatje mucro- 
nata) ad ^ caljcis, inferiores lanceolatge, superiores obovatae. Calyx 
purpureus apice attenuate, dentibus scarioso-alatis ciliolatis. 
Petala non contigua ; lamina oboyato-cuneata purpurea, subtus 
pallida, = unguem. Antbera oblongse cserulea). Semina Isevia. 

Geogr. limits, — N. Near Buis, in Bauphiny. 

>8. Sierra Nevada. 

F. Mt . T entoux, in Daupb i ii}- . 

W. Mountains of Asturias. 
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Subsectio 2. Sylvestres. 

Caales tenues. Bractese mucronatse. Capsula oblonga. 
Bracteae scariosa?. Calyx striatus. 

164. D. SYLYESTEis, Wulf, in Jaeq^. Collectanea^ i. p. 237 ; 
Jacg[, Ic, Flant, Bar. Sclionbr. t. 82 ; milii (sensu latiore), 

West. JEur. p. 31 ; Beichh. Ic. FI. Germ. PTeZy. 5039 ; Jacgr. FL 
Anstr.^ A;pp. t 15 (D. virgineus). 

Csespitosua. Caules simplices v. ramosi, angulariter compressi. 
Folia 3-nervia, vagina folii diam. sequante. Flores solitarii 
iiiodori. Bractese orbiciilares truncatae | calycis longit. Calycis 
dentes mucronulati scarioso-alati. Petala coiitigLia ; lamina rosea 
obovato-cuneata, =• | unguis. Semina graiiulata. 

varr. prox. D. sjlvestris, Wi^lf. — Cauies uniflori. Folia 
flaccida. Fiores in caule rarius geminati, longe peduneulati. 
a. Forma typica, Wulf.i vide EeicJib. FI. Germ. Ewe. p. 809. 
40 centim. Caules geniculis purpureis. Folia linearia acu- 
minata recurva, vaginis rubellis, radicalia 60 mm., reliqua lf3"14 
mm. Bractea3 4 purpureo-marginatae. Calycis dentes 9-nervii. 
Lamina saturate persicina subkermesina. Antherae oblongse. 

h. brachy calyx, FLuet^ n. 278 ; Nym. Gons]). FI. Europ. 

105. 

Bracteae 6. Calycis dentes 7-nervii acutiusculi. 

Eah. District of l^aples. 

c. tergestinus, Beichh. le. FL Germ. FLelv. f. 5049 ; ScMoss. 
et Vukot. FL Croat. 186 (D, longicaulis). 

Eah. Croatia and Dalmatia. 

d. brevicalyx, Bech (sp.) in AnnaL Mus. Vmdohon. 1887 
Fym. Consp. FI. Eur., Supplem. ii. p. 60. 

Bracteae 6. Caljx brevis apice subangustatus. 

Sah. Bosnia. 

e. pratensis, Jord. 

Folia incurva carinata, radicalia 148 mm., caulina, 50 mm. 
Flores binati. Bractese 4 . 

Mah. Central France. 

/. nodosus, Tausch (sp.), Byst. PL Wov. in Flora^ 1828, p. 243 ; 
Walp. Bepert. i. p. 267. 

Caules valde geniculati. Folia plana. 

Bah. Austria-Hungary. 
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g. frigidus, ICit, (sp.) in Mora, 1824, p. 283; auct. Pinks 
Cent. JEJur. p. 45. 

Porma nana Hungarica. 

Ji. oropliilus, Jord. (sp.) in Billot, Annot. FL de France, p. 43. 
25 centim. Folia incurva, radicalia 70 mm., caulina 38 mm. 
Flores geminati. Bractese 4 purpureo-marginatse. Calyx pur- 
pureas, dentibus O-neryiis. 
i. consimilis, Jord. (sp.). 

33 centim. Folia fere acicularia laete virentia, radicalia 72- 
85 mm., caulina 30 mm., vagina folii diam. duplo» longiore. 
Flores 1-2 in caule. Calycis dentes 9-nervii. 

JBEah. Daupbiny. 

Ic. saxicola, Jord. (sp.) Bugill. Plant . ; Willie. Ic. Bescr. Ph 
Nov: JBLis^.i. (1853), t. 12. 

35 centim. Folia linearia acuminata caualiculata. Bractese 4 
purpureo-marginatae. Calyx purpureus, dentibus 9-nerviis. 

Hal. Mt. Jura. 

mrr. prox. D. sylvestris, Jacq ^. — Caules biflori floribus subses- 
silibus V. furcati v. parce raniosi. Folia stricta subulato-acicularia. 
1. forma Jaeg. 

36 centim. Caules parce ramosi. Folia radicalia 70 mm., 
caulina 36 mm., vagina pallida. Bractese 4-6. Calycis dentes 
purpurei 7-nervii. 

PLal. Austria. 

ni. binatus, Bartl. (sp.) in Wendl. Beitr. z. Botanih, ii. p. 56 ; 
BeicJib. FL Germ. Fxc. p. 810 ; Ic. FL Germ. Relv. f. 5045. 

20 centim. Fiores subsessiies. Bractese 4. Calycis dentes 
7-'nervii. Lamina = -J- unguis. 

JHah. Croatia. 

n. juratensis, Jord. (sp.) in Billot, Annot. FI. de Fra7ice, p. 47 ; 
Gren. FL Ch. Jurass. p. 105 

Folia carinata. Flores speciosi. Bractese 4. Calycis dentes 
7-nervii. 

Hal. M.t. Jura. 

0 . Baubinianus, Noe (sp.) in Flora, 1833, i. p. 143. 

Forma nana Istriaca. Caules parce ramosi. Folia carinata. 
Bracteae 4 margine pallidae. Calycis dentes 9-nervii. 

Geogr. limits. — N. Austria (Gralicia), 50°. 

S. Greece (Tbessaly), 37°, 

F. Turkey (Eumelia), 26°, 

W. Spain (Catalonia), 1° E. 


438 


HE. I'. K. WILLIAMS OjS^ THE CfENTS .DIAXTIlUS. 


This is another of tlie species with a polyiuorpliic tendency in 
which it is very difficult to circumscrihe satisfactorily the limits 
of the specific tyjie. One or more forms of the plant were 
certainly known to Pona (l59o) and Caspar Bauhin, and it is 
also mentioned by John Eay as being found in Italy (IGwO). 
Pontedera and Seguier record its occurrence between Trent and 
Yerona, on the confines of Y'enetia. It is probably the plant 
mentioned by Linnaeus as an unsccnted variety of D. Garyopliyllus, 
though it was not properly described and iiatiied as a species 
until 1786 by Wulfen. 

165. D. LARTCiFOLTUS, JBolss. et Beuf, Dlaijn* FL Xov, i//,s*/n 
n. 9 ; Willk. et Lange, Froclr, FL His^, iii. p. 6SS ; IVlllk, Ic, 
JDescr, FI. JSfov, llisp. i, i^. 12, t. 6. 

CjBspitosus, glaucus. Caudex lignosns. Caules 37 ccntim., 
subsimplices teretes. Polia carinata fere acicularia; Jiidicalia 
15»mm. acuta falcata, caulina 20 nun. acuminata strieta adpressa, 
vagina folii diam. 3-plo lungiore. ITores solitarii v. geminaii, 
inodori. Bractese 4~6, exteriores lanceolatse, interiores obovatee 
atting. -J- longit. calycis. Calyx apice attenuuto, dentibus 
mucronatis. Petala non contigna ; lamina rosea, = unguis. 
Antlierge lineari-oblongse lutese. Semina granulata. 

Hah. Central Spain. 

IGG. D. SKEEATIFOLITJS, Sihtli. et Sni. FI. Grmca, v. p. 2, t. 402 ; 
Foiss. FI. Orient, i. p. 490. 

25 centim. Caudex lignosns. Caules tenuiter virgati uui- 
fiori stricti. Eolia 20 mm., subulata acuminata 3-nervia, radicalia 
patentia recurva, caulina strieta, vagina folii diam. dupio iongiore. 
Braeteee 4 oblong^e ad dimidium calycem. Calyx apice attenuato, 
dentibus acuminatis. Petala non contigua j lamina pallicle rosea, 
subtus fuscescente oblongo-cuneata, = | niiguis. Antheree 
lutese. Capsnla dentibus obtusis. 

h. nazarseus, Clark, Trav. ii. p. 420j Foiss. FI. Orient, i. p. 510. 

Caules stricte subramosi. 

Geogr. limits. — F. Mt. Gargarus, in the Troad. 

W. Mt. Hymettus, in IST. Greece. 

167. B. Balahs^e, Foiss. FI. Orient, i. p. 488. 

Caespitpsns, basi suffrutescens, 15 centim. Caules humiles 
uni- vel rarius biflori. Folia linearia acuta strieta carinata 3- 
nervia, vagina folii diam. sequante, radicalia 25 mm., caulina 
20 mm. Bractese ;4} obovato-oblongse ad dimidium calycem. 
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Calyx apice attenuate, dentibus acuminatis. Lamina obovato- 
cuneata rosea, = ^ unguis. 

Hah. Aslandacb, in Cappadocia. 

168. L. XTLORRHizirs, JBoiss. et 'Hel&r. Biagn. Bl. JSFov. Or. 
ser. I. viii. p. 67 ; Boiss. FI. Orient, i. p. 486 ; Baulin, Grit. 
Gretic. t. 7. 

Glaucus, 15 centim. Caules teretes unifiori. Folia 25 rnm., 
3-nervia lineari-lanceolata acuta plana incurva, vagina folii diam. 
jcquante. Bractese 4 obovatse, 5 longit. calycis. Calyx superne 
subangustatus, dentibus acutis 9-nerviis scarioso-alatis. Petala 
contigua; lamina alba obovato-cuneata, = § unguis. 

Hah. Island of Crete. 

Bractese scariosse. Calyx verruculosus. 

169. L. PAPTLLOStJS, Vis. et Banc, in Mem. 1st. Venet. x. (1861), 
p. 434; Bl. Serhiccd Bariores, dec. 1, p. 12, t. 5. 

Caules 36 centim., rainosi tetragono-compressi. Folia 25 min. 
linearia acuta patentia carinata, radicalia recurva, caulina stricta, 
vagina folii diam. sequante. Bractese 4 obovatse ad ^ calycis. 
Calyx dentibus acuminatis 7-9-nerviis. Lamina spatbulata 
purpurea maculata, = | unguis. Antberse cserulese. 

Geogr. limits. — N. Bosnia. F. Servia. 

8. Montenegro. W. Herzegovina. 

Bractese scarioso-alatse. Calyx siriatus. 

170. H. ATTEis^TJATTJS, Sm. in Trans. Linn. Soc. ii. (1794), 
p. 301; Gren. et Godr. FI. de France, i. p. 233; Willie. Ic. 
Bescr. BL Hov. Hisp. i. -p. dyt. B. 

Csespitosus, glaucus, basi suffrutescens. Caules 50 centim., 
diffusi tortuosi foliosi ramosi teretes. Folia plana linearia acuta 
pungentia S-nervia, radicalia 18 mm. incurva, caulina 12 mm. 
adpressa, vagina folii diam. sequante. Flores solitarii aut gemini 
parvi, ssepe racemis cymosis aut paniculis laxis disjeositi, inodori 
rosei. Bractese 6 oblanceolatae ad dimidium calycem. Calyx 
apice attenuate, dentibus acuminatis scarioso-alatis 9-nerviis. 
Petala non eontigua ; lamina oblonga, = | unguis. Autlierse 
ellipticse flavicantes. Semina striolata. 

Hah. Dept, of Pyrenees-Orientales in France ; and Mt, xitlas 
in Morocco. 
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Smith’s description was drawn up from specimens in the Paris 
Botanic Garden originally collected by Broussonet, ‘Mn maritiaiis 
Gallige meridionalis.” The plant referred to this species by 
Del Amo in his ' Flora fanerogamica de la Peninsula Iberiea ’ 
(1873), vol. vi. p. 291, is the next species. It may possibly be 
the plant described by Tournefort as “ Caryophyllus maritimus, 
supinus, foliis angustissimis aculeatis, ir.nltiflorus,” or, as given 
in a few French floras, the still older “ Carjophyllus sjlyestris 
repens inultiflorns ” of 0. Banhin. 

171. D. Sabtjletoeto, Willh. Ic. JDescr, PI. Wov. Ilisp. i. 
p. 10, t. 4 ; Willk. et Langey Prodr, PL Sisjp. iii. p. 683. 

Parce c^spitosus. Caules 24 centim., teretes foliosi uniflori aut 
parce ramosi. Folia plana acuta 3-nervia, radicalia 9 mm. lioeari- 
lanceolata incnrva, caulina 12 mm. linearia stricta adpressa, 
vagina folii diam. sequante. Bractesc 6-8 oblanceolatse ad dimi- 
dium calycem. Calyx apice attennato, dentibns acntis scarioso- 
aiatis O-nerviis. Petala non con tigna : lamina obo \^at a rosea, 
= i unguis. Antherse lineares flavicantes. Semina striulata. 

South Aragon. 

172. D. FTrROATXis, Bcdb. Ohs. (Bill, in Mem, Acad, Turin, 
vii. (1802), p. 13, t. 2 ; Prosp, FI, Ligur. p. 21 ; BeicJih. Icon, FI. 
Germ. Melv, 

Csespitosus, glaucus, gracilis, 17 centim. Caules furcati bi- 
flori tetragono-compressi. Folia flaceida paten tia recurva acumi- 
nata 3-nervia, radicalia 20 mm. lineari-lanceolata, caulina 12 mm. 
] meari a, vagina folii diam. sequante. Flores divergentes rose! 
inodori speciosi. Bractese 2 ad dimidium calycem, obovato- 
lanceolatje. Calyx dentibns mucronatis scarioso-alatis 7-nerviis. 
Petala non contigua; lamina obovato-cuneata obtuse dentata 
mai’gine reflexa, = | unguis. Antlier^e oblongse flavicantes. 
Capsula oblongo-elliptica, dentibns obtusis. Semina laeviuscula. 

Hah. Piedmont and Liguria, in Italy. 

173. D. INTelsois^i, mihi, in Journ, of Botany.^ 1889, p. 200. 

Caules 46-52 centim., ramosi tetragono-compressi. Folia 

stricta adpressa; inferiora 38-40 mm., linearia acuta O-nervia, 
superiora 21 mm., elongato-linearia acuminata eanaliculata 7- 
nervia, vagina folii diam. sequante. Flores solitarii in cymis 
laxis dicliotomis dispositi. Bractese 4 (interdum 6) calycem 
sequantes obovatse infimis ovali-lanceolatis. Calyx purpureus, 
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dentibus acuminatis scarioso-alatis 9-iierviis. Petala non con- 
tigua aiba ; lamina obov'ata, == 5 unguis. (Herb. Kew. W, NeUon 
no. 554) 

Sah, ISTear Wonderfonteiii, in tbe Transvaal. 

Among Soutb-African species nearest to B. crenatus* 

174. D. CACHEMiEicus, Bdgew, in RooJc.f, FI Brit. India, i. 


Caules 48-52 centim., ramosi. Folia elongato-linearia acumi- 
nata canaliculata 3-nervia, vagina folii diam. sequante ; radicalia 
84 mm., reliqua 24 mm. Bractem 4 lanceolate ad bases dentium 
calycis. Calyx purpurascens, dentibus acuminatis 7-nerviis. 
Lamina obovata rosea, = | unguis. 

Ral. Casbmere. 

175. D. LOKGi&LiJMis, Bel. in Ann. Sci. Nat. ser. II. xx. (1848), 
p. 89; Walp, Ilej[)ert. v. p. 77 ; A. Bioh. Tent. FI. Alyssin. i. 
p. 42, 1. 12. 

Grlaucus, 60 centim. Folia lineari-lanceolata acuminata plana, 
vagina caulis diam. equante, radicalia 136 mm. 9~nervia, caulina 
42 mm. 7-nervia. Caules uniflori. Bractee 4 lanceolate ad 
dimidium calycem. Calyx 55 mm., dentibus acuminatis scarioso- 
alatis 7-nerviis. Petala contigua, lamina obovato-cuneata. 

Ral. Abyssinia. 

176. D. Jacquemoktii, Fdgem. in FLooh. f. FI. Brit. India, 
i. p. 214. 

Cespitosus. Caudex lignescens. Caules 20 centim. unidori, 
tetragono-compressi. Folia linearia acuta plana uninervia ; 
radicalia 30 mm. recurva, caulinia 22 mm. incurva, vagina folii 
diam. duplo longiore. Flores odorati. Bractee 4 obovate ad | 
calycis. Calyx dentibus acuminatis scarioso-alatis 7-nerviis. 
Petala contigua, lamina obovato-cuneata rosea. 

Rah. Casbmere. 

h. minor, miJii. 

10 centim. Folia 12 mm. Lamina oblongo-cuneata alba. 

Rah. Shapiyon, in Casbmere. (Herb. Kew. O. B. Clarhe, 
no. 28603). 

177. D. PAGHYPETALcrs, Stapf, Bot. BoIaJc. Fccped, Bers.p. 11. 

Caules 25 centim., ramosi. Folia basilaria 20-40 mm. 3-5- 

nervia, lineari-subulata carinata, nervis lateralibus tenuibus, 
cetera 15 mm. 3-nervia subulata v. setacea, vagina folii diam. 
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Sectio iv. Impaejugtjm. 

Eractese nunquam 4. Petala dentata v. integra, imterbia. 
Capsula cylmdrica. 


Snbsectio 1. Plaiylepides. 


EractesD latse laxicronataB. 


^ Bractese scariosse. Calyx yerruculosus. 

178. D, STOCATCJS, Boiss, FI, Orient, i. p. 483 ; Boiss, in Tchi- 
Jiatch, Asie Mm.hat.i. ^.222 

G-laber. Caules 26 centim., numerosi tenues erecti y. diffiusi 
flexuosi dicliotome ramosi teretes. Eolia 30 ram., linearia 
acuminata carinata fiaccida, vagina folii diaxn. sequante. Elores 
corymbose dispositi. Bractese 2 ovatse adpressse , ad | calycis. 
Calyx dentibus oblongis rauticis 7~9-nerviis. Petala contigua, 
lamina parva dentata pallide rosea lineis saturatioribus sulcata. 

JSab. Kurdistan and Turkish Armenia. 


Bractese scarioso-alatsB. Calyx striatus. 

179. D. SXRIAOTJS, 7?iiM, in Journ of Botany^ 1885, p. 346 ; 
Fmm, spp. varr, Bianthus^ p. 19. 

Grlaber, 20 centim. Caules ramosi teretes. Eolia linearia 
patentia 8-nervia, radicalia 24 ram. obtusa carinata, caulina 
8 ram. acuta plana, vagina caulis dia^n. sequante. Elores pani- 
culis laxis dispositi. Bractese 2 obovatse, ad dimidium calycem 
patentes. Calyx apice attenuate, dentibus scarioso-alatis lanceo- 
latis acurainatis purpureis O-nerviis. Lamina oblonga. (Herb. 
Mus. Brit, AucJier-Bloy^ no. 501.) 

JEab. K. Syria. 

180. D. &ASPARi3!fir, 0ms, FI Sic, Syn, i. p. 497 ; Arcang. 
Commend, FI, Ital. p. 86. 

G-laber, 25 centim. Caules tenues tetragoni uniflori. Eolia 
elongato-linearia acuminata carinata stricta adpressa, 30 mm., 
vagina folii diam. sequante, Bractese 6*-8 obovato-laneeolatse ad- 
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pressae ad | calycis. Calyx apiee attenuate, dentibus lanceolatis 
aciirainatis 7-ner^iis. Petala non contigiia ; lamina oblougor 
ciineata purpurea, = | unguis. 

Geogr, limits* — Sicily. 

181. D. ciLiATUs, Crus 's. Ind* Sem. JBoeaadif. (1825), p. 5, et 
PZ. (1826), p. 168 ; Tanfani., in FarL FL Italiana, ix. 
p. 289 ; Feichh. Icon. FL Germ, F[elv. f. 5047. 

Ca^spitosus, glaber, glaucus. Caules 60 centim., simpliees 4- 
angulares vel superne paniculatim aut eymoso-ramosi. Folia 
20 mm., anguste linearia canaliculata, radicalia patentia recurra 
aciculata, caulina acuta adpressa, vagina folii diam. duplo 
longiore. Flores gerainati pedunculis longis, odorati. Bracte^, 
6-8 obovatae adpressse ad ^ calycis. Calyx apiee attenuato denti- 
bus lanceolatis acurainatis ciliolatis. Petala non contigua ; 
lamina dentata v. Integra rosea oblonga, = | unguis. An therm 
lineari-ellipticm purpurem. Semina granulata. 

h. racemosus, Vis. (ap.) in Flora (1829)-, Frg, p. 12 ; FI. 
Falmat. iii. p. 162 ; Feiclib. Ic. FI. Germ, JSelv. 5047. 

Caules paniculatim ramosi, floribus laxe raeemosis. 

c. cymosus, Vis. FI. Balmat. iii. p. 162 ; Hosi^ FL Austriaca, i, 
p. 522 (D. litoralis) ; Bech et Szgszyl. FI. Gernag. p. 65 (1888), 
t. 8 (= D. medunensis). 

Caules eymoso-ramosi doribus laxe cymosis. Lamina obovata 
vix dentata. 

d. serrulatus, BroccM (sp.) Giorn. m Fgitfo^ i. p. 21 ; Vis. FL 

iii. p. 162 (D. ciliatus, Brocebiauus). 

Folia obtusiuscula patentia. Bractem 8. Lamina obovata. 

Geogr. limits. — N. Istria, in Austria, 46°. 

S. Lower Egypt, 28°. 

F. Lower Egypt, 82°. 

W. Campania, in Italy, 18 

182. D. ABAOONENSIS, Timl. in Mem. ^ Toul. ser. YL 

voL V. (1867), p. 286; Monogr. Bianth. Fgr, Fr. p. 16, t. 19. 

Cmspitosus, glaber. Caules 15 centim., simpliees teretes biiiori 
valde geniculati. Folia 25 mm., 3-5-nervia anguste linearia stricta 
patentia plana, vagina folii diam. aequante. Bractea> 6-8, inferi- 
ores ovali-lanceolatse, superiores obovatm, patentes ad dimidiurn 
calycem. Calyx dentibus lanceolatis acuminatis. Petala non 

2i2 
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contiuua ; lamina dentata subrhomboidea lilacina, = ^ unguis. 
Semina graniilata. 

Sal. N'ortli Aragon. 

183. D. MULTTCEPS, Costa., FI. Cafal. (1861), p. 35 ; Willlc. et 
Lange., Frodr. FL Sisp. iii. p. 682. 

CiBspitosus, asperulus. Caules 20 centim., simplices v. apiee 
rainosi stricti teretes. Eolia lineari-lanceolata acuta stricta 
plana 3~5-nerYia, radiealia 40 mm. recurva, caulina breviora 
adpressa, vagina folii diain. asquante. Braetea3 6 ovales sub- 
pungentes patentes ad | calycis. Calyx apice attenuate, denti- 
bus lanceolatis mucronatis. Petala non contigua ; lamina 
dentata parva rosea spatlinlato-cuneata. Semina striolata. 

1. decalepis, = D. eiliatus, Cosfa^ FI. Catal. p. 36 (non 
Guss^ ; Willlc. et Lange ^ Frodr. FI. Sisj). iii. p. 683 (D. Costa 3 ). 

Eracteae 10. 

Catalonia. 


184. E. LEGTONEHSis, et Flange, Frodr. FI. Sisp. m. 

p. 684 j Fug. Flant. (1860-65), p. 301 (uti D. attenuatus 
var.). 

Glaber. Caules 30 centim., fureati teretes. Eolia acuta 
canaliculata ; radiealia 19 mm. elongato-linearia, infer, caulina 
16 mm. lineari-lanceolata patentia, reliqua 10 mm. linearia stricta 
adpressa, vagina folii diam. sequante. Elores parvi longe pediin- 
ciilati rosei. Eracteie 6 obovatse patentes ad § calycis. Calyx 
apiee attenuate, dentibus lanceolatis acutis. Petala non contigua; 
lamina integra obovato-cuneata, = § unguis. Anther fe violaceie. 

Geogr. limits. — S. Mountains of Asturias. 

>8. Mountains of Castile. 

Fj. E. Pisuerga, 

W. Portuguese frontier. 

185. D. YIRGTHEXTS, Gren. et Godr. FI. de France, i. p. 238; 
Godr. in Mem. Soc. Sat. Fancy, 1846 (Obs. sur le D. virgineus); 
Willk. et Lange, Frodr. FI. Sisp. iii. p. 688. 

Csespitosus, glaucus, glaber. Caules 20 centim., simplices v. 
superne parce ramosi graciles angulati. Eolia triquetro-subuiata 
acuminata contorta, vagina folii diam. sequante, radiealia 14 mm. 
patentia, caubna 8 mm. adpressa, suinmis bracteiformibus. 
Elores solitarii odorati. Bractese 6, inferiores oblanceolatm, 
superiores obovatse, adpressse ad | calycis. Calyx apice attenuato*. 
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dentibus janceolatis acuminatis scarioso-alatis. Pet ala non 
eontigua ; lamina dentata oblongo-cuneata rosea, = i unguis. 
Antherse oblongse violaceae. Semina granulata. 

h. mauritanicus, Polia multnm contorta. 

Geogr, limits.-— 'N. Dept, of Prome, 45°. 

/S'. Tetuan in Morocco, 34°. J 
E. Southern Italy, 17°. 

W. Mt. Atlas, in Morocco, 6°. 

The Linneaii species described under this name cannot be 
identified, and therefore is not maintained : Jacquin’s plant = 
JD. sylvestris. 

% 

Subsectio 2. Stenolepides* 

Bractese an gust se acuminatae. 

% 

^ Bracteae 2, scariosae. 

186, D. EEPEHs, Willd. Sp. Elantarum, ii. p. 681; Ledel. FI. 
Eossica, i. p. 281 ; Seem. Bot. Voy. Herald^ t. 4. 

Csespitosus. Caules 20 centim., teretes imifiori filiformes 
flexuosi numerosi. Polia linearia obtusa plana flaecida, vagina 
folii diam. sequante, radicalia 27 mm., cetera 22 mm. Bracteae 
ovatse calycem superantes. Calyx dentibus ovatis obtusis 9-11- 
nerviis. Petala dentata non eontigua ; lamina obovato-euneata 
rosea, =: unguent. Anther^e elliptico-lineares. 

Geoyr. limits.— S. and E. Between Irkutsk and Okhotsk, in 
Siberia, long. 140°. 

M. and W. West Coast of Greenland, long. 50°. 


Bracteae 6-10, scarioso-alatsB. 

187. B. siCELTis, J. et c. Fresl.^ Del. Frag. ] Guss. FI.. 
Sic. Syn. i. p. 479 ; Tanfani.^ m Farl. FI* Italiana, ix. p. 284. 

Caules 40 centim., ramosi teretes. Polia linearia obtusa recurva 
carinata, vagina folii diam. duplo longiore, radicalia 90 mm., 
caiilina 70 mm. 3-nervia. Plores solitarii odorati. Bracteae 
6-8 coriaceae, elliptico-lanceolatse patentes ad ^ calycis. Calyx 
coriaceus apice attenuate, dentibus acutis 7-nerviis. Petala non 
eontigua ; lamina purpurea oblongo-cuneata dentata, = J unguis. 
Antherae oblongae rubescentes. Semina granulata. 

1. miniatus, Suet^ Exsicc. 1855^ ex Id ym. Qonsp. FI. Fur. p..l05. 
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Caules simplices. Polia eloDgato-lineariaacutiuBcula. Lamina 
obovato-cuneata rosea. 

This variety of the species is described from specimens in Herb. 
Mus, Brit, 

Geogr, limits, — N, ISTear Bastia, in Corsica, 43^ 'E, 

S. Tunis. 

B. Elladha, Mt. Pindus, in Thessaly, 21°. 

TF. Morocco. 

188. D. Keemeri, Boiss, et Rent, Biig. Riant, p. 21 ; Munhj, 
Cat. Rl. Alger, 1 ^, 

Grlaber. Caules 27 ceutim., teretes ramosi. Polia elongato- 
linearia acuminata incurva, vagina folii diain. seqnante. Bractem 
8-10 lanceolato-oblongae ad calycis. Calyx dentibus lanceo- 
latis acuminatis rubellis. Lamina integra cuneato-spathulata 
rosea. " 

Sal). Algeria. 

189. B. STEKOCEPHALTJS, Boiss, Biagn. Rl. Nov. Or. ser. I. i. 
p. 19 ; Rl. Orient, i. p. 491. 

Scaber, basi snifrutescens. Caules 60 centim., simplices 
teretes foliosl. Polia 55 mm., anguste linearia acuminata plana 
stricta adpressa 3-5-nervia, vagina folii diam. 4-plo longiore. 
Bractese 8 ovatae calycem sequantes. Calyx stramineus, dentibus 
lanceolatis acuminatis ll-nerviis. Petala contigua ; lamina parva 
obovata obtuse dentata, supra alba, subtus ilavicante, = 1- unguis. 

1. glaber, mihi, = D. talyschensis, Boiss, et Bulse, Raise 
Transc. Rersien, p. 34; Boiss, Rl. Orient, i. p. 491. 

Glaber, 28 centim. Vagina folii diam. duplo longiore. 
Bractese elliptico-lanceolatse. Calyx apice subangustatus. 
Lamina obovato-cuneata. 


190, B. PEAGEAifS, Biel, RL Tam.-Cauc. i. pp. 331, 428, iii 
p. 801 ; Cent. Rl, Rar. i. t. 23 ; Boiss, Rl, Orient, i. p. 491 ; ^ims 
Bot, Mag, t. 2067. 

Csespitosus, glaber. Caules 40 centim., simplices v. superne 
parce ramosi tetragono-compressi numerosi. Polia elongato- 
linearia acuminata 3— 5-nervia, vagina folii diam. aequante, 
radicalia 27 mm. recurva, caulina stricta. Plores odorati. 
Bractese 6-8 obovato-oblongse adpressse ad dimidium calycem. 
Calyx dentibus lanceolatis acuminatis pungentibus 9-nerviis. 
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Petala non contigua ; lamina integra albaroseo-suffusa maculata, 
margine recurva obovato-cuneata, = ^ unguis. AuthersB albidae. 

h. macrocolpus, mihi. 

Caules unMori, 30 centiin. Yagina folii diam, 3-plo longiore. 
Calyx apice atteimato, dentibus ciliolatis. Lamina dentata. — 
SLerh, Keio. “ Batfcerie Espagnole,” Oran, in Algeria. 

This plant, in the Kew Herbarium, is labelled!). Xremeri^ with 
a note added, sed petalis dentatis.” It certainly does not agree 
with the description of this species, but differs from it in many 
points. I have failed to match it with any other Algerian species, 
though it does seem to be very similar to X>. fragrant of the 
Caucasus. The characters of the plant are not emphasized 
sufficiently so as to make it appear to be specifically distinct from 
others of the same group with which it is evidently allied ; and 
I therefore prefer to consider it as a variety. The name is derived 
from the length of the leaf-sheath as compared with that in j:he 
specific type. 

Geogr* limits. — X. Hear Hartzana, in Ciscaucasia. 

X. Hear Elisabethpol, in Transcaucasia. 

^ I Hear Oran, in Algeria- 

191. D. HOLOPETALUS, Tutcz, in Bull. Soe. Nat. Mosc. xxvii. 
pt. 2 (1854), p. 369 ; JEEarv. et Bond. FI. Gajgensis^ i. p. 214. 

Grlaber vel pubescens, 40 centim. Caules uniflori, inferne 4- 
angulares, superne teretes. Folia radicalia 55 mm. elongato- 
linearia acuminata, caulina 34 mm. lineari-lanceolata acuta, 
vagina folii diara. sequante. Bractese 6-8, ovato-lanceolatae 
patentes ad dimidium calycem. Calyx dentibus lanceolatis 
acuminatis. Petala contigua, lamina dentata v. integra oblonga . 
rosea. 

Kab. Cape Colony. 

This species also includes D. jpectinatus^ which is not specifi- 
cally distinct. 

192. D. AKOOLEis'Sis, Iliern \ auct. in Journ, of Botany^ 1886, 
p. 301 ; Fnu7n. sjpp. varr, Bianthus, 

Glaber, basi suffrutescens, 30 centim. Caules ramosi teretes 
tenues foliosi. Folia lanceolato-linearia adpressa : radicalia 5- 
nervia, caulina 3-nervia, vagina folii diam. ^quante. Flores 
racemis laxis nec ssepius subsoiitarii. Bractese 6-8, ovatse 
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adpressse ad dimidium ealycem. Calyx dentibus laiiceolatis 
acutis. Petala coDtigiia, lamina dentata obovata. 

Kal. Near Caconda, in Angola, Tropical Africa, 14° S. 

Mr. W. P. Hiern, tbe able monographer of the Ebenaceae, 
kindly sent me the description of this plant, which is an interesting 
addition to the species which occur within the tropical zone : the 



others being D,longiglumis 2 jn.^ DAejgtoloma in Abyssinia, and 
D, sugerhus in South China.- — Calyx 16-18 mm. long, 3 mm, 
diam., teeth 6 mm. long; lamina of petals 9 mm. long, 5 mm* 
broad, teeth of lamina 1*25 to 1*43 mm. long. 


Sectio V. TeTEALEPIDES LEIOPETALA. 

Bractese semper 4. Petala Integra v. dentata, imberbia. 
Capsula cylindrica. 


Subsectio 1. Hisganioides, 

Caules ramosi. Eolia caulina adpressa, vagina folii diam. 
sequante. Bracteae atting. ^ calycis tubum. 

^ Petala non contigna. 

193. E. HISPAKICTTS, 8yn. Stirp. Arag, p. 53 ; Willie, et 
Lange, Lrodr. M. Hisp. iii. p. 690; Willk. Ic» et JDescr. FL 
Lfov. Bar, Wisp. i. p. 16, t. 9. 

G-laber aut scaber, glancus, basi suffrutescens. Caiiles 25 
centini., dichotome ramosi, inferne tetragoni, sup erne teretes. 
Eolia 20 mm. S-nervia, plana, radicalia linearia acuminata 
patentia, reliqua anguste linearia acuta, vagina pallida. Bracteje 
mucronatse adpressee late scariosse, inferiores ovales, superioi'es 
obovato-oblongse. Calyx purpurascens apiee attenuate, dentibus 
ovatis obtusis purpureis 7-9-nervis. Lamina obovato-cuneata 
rosea, = | unguis. Antherse lineari-ellipticse violacem. Semina 
Iseviuscula. 

a. borealis, Willh. Ic. et Descr, JPl. Bov. Bar. Wisp. i. p. 16, 
t. 9 P \ WilVk. et Lange^ Brodr. FI. Wisp. iii. p. 690. 

Caules fere simplices. Lamina integra. 

h. australis, Willh. Ic. et Descr. FI. Nov. Bar. Wisp. i. p. 16, 
t. 9 p ; Willh, et Lange,, Brodr. FI. Wisp. iii. p. 690. 

Caules graciliores ssepius pluriflori. Elores minus speciosi. 
Lamina obtuse dentata. , v 
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Geogr^ lmiits\- 



-N. Kear Tudela, in JSTayarre. fi 
JS» Monsanfc, in Soiitli Catalonia. 

/S^. INTevada, 950 metres., \ 

W, Mt. Torozo, near Yalladolid!"^^^.;; 

This species was first recorded in Aragon by Asso ^ifi 

194. D. HiETiJS, Vill, Hist. Fh DaupJi, iii. p. 593. 

WiUh. et Lanf By Frodr, FI. Hisp. iii. p. 681; FeicJib. Ig. FI. 
Germ. Selv. f. ^04S. 

Laxe C8espitosus> scaber, liabitu gracilis, 16 centim. Caules 
teretes. Polia anguste ' linearia stricta acuminata S-neiwia ; 
radicalia 37 mm. plana patentia, canlina 25 mm. carinata. Fiores 
solitarii r. geminati. Bracteae acuminatse late scariosse, exteriores 
lanceolatsB patentes, interiores lanceolato-ovatse subpatulse. 
Calyx dentibus lanceolatis cuspidatis scarioso-alatis 9-neryiis. 
Lamina dentata oboyato-cuneata purpurea, = unguem. Antherae 
oblongae. Semina granulata. • 

Geogr. Iwiits. — A. and F. Colmar, in Grermany. 

and W. Yiladran, in the Spanish Pyrenees. 
1. paryiflorus, Benth. Cat. Bl. Fyren. p. 75; amt. Finlcs West, 
Fur. p. 38. 

Glaber. Lamina = | unguis. 

Hah. Eepublic of Andorra. 

195. L). Eequiekii, Gren. ei Godr. FI. de France, i. p. 234 ; 
Willh. et LangeyFrodr. FI. His^. m. p. 682; Timh. Monogr. 
Fianth. Fyr. Fr. p. 14, t. 12. 

Csespitosus, glaber, glaucus, babitu gracilis, 85 centim. Caules 
bifurcati 4-aiigulares. Folia linearia stricta acuta plana 3-nervia. 
Bractese acuminatse late scariosae, exteriores lanceolatje patentes, 
interiores oyalLlanceolatse subpatula. Calyx apice attenuate, 
dentibus lanceolatis cuspidatis scarioso-alatis S-neryiis. Lamina 
dentata subrhomboidea purpurea, = § unguis. Antberse ellipticse. 
Semina granulata. 

Hah. Pyrenees. 

196. D. ALBEKS, JS". Mey. ex Harv. et Fond. FI. Cagensis,\. 
p. 123.', 

Glaber, 25 centim. Folia linearia acuta carinata; radicalia 
40 mm., reliqua 25 mm. Bractese obovata mucronatjB adpressse. 
Calyx dentibus oyatis acutis. Lamina rosea y. alba Integra 
oboyata, = | unguis. Semina granulata. 

Hah. South Africa. 


t. 
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2). Tiispanicus dilFers from tliis species cliiefly in the glaucous 
leaves and smooth seeds. 

## Qalyx Yerruculosus. Petala contigua. 

197. D. TBTPUNCTATTTS, SihtJi. et Bm, M. GrcBca, iv. p. 86, 
t. 398 ; Tanfani^ in ParL FI. Italiana^ ix. p. 275, 

Grlaber. Caules 37 centim., teretes ramis patulis. PoUa 
radicalia 35 mm. linearia acuta jpatentia plana 5-nervia5 reliqua 
25 mm. elongate -linearia acuminata canaliculata 3-nervia, vaginis 
pallidis. Bracteae late membranaceae acuminato-cuspidatae, 
exteriores ovato-lanceolatse, interiores ovatse. Calyx apice 
attenuate, dentibus laneeolatis acuminatis purpureis scarioso- 
margiuatis 9~ll~nerviia. Lamina dentata obloiigo-cuneata rosea 
basi saturatiua trilineata, = unguem. Antherse caerulescentes. 
Semina granulata. 

J.'Barati, Duv. (sp.) in Full. 8oc. Fot. FranceylS65y p. 351 ; 
auct. Fnum. sp^p. varr.Fianth. p. 19. 

Geogr. limits. — JSf. Trezene, in the Morea. 

8. and W* Algeria. 

F. Cyprus. 

Subsectio 2. 

Caules ramosi. Bolii vagina diam. ejusdem sequante. Bracteas 
aiting. calycis tubum. 

* Bractem mucronatse adpressse. 

198. D. KAMISBEBGENSIS, 8ond. in Harv. et 8ond. M. Capensis^ 
i. p. 124 ; Walp. Ann. vii. p. 262. 

Glaber. Caules 37 centim., paniculati teretes. Bolia stricta ; 
radicalia 40 mm. linearia acuta, caulina angustius linearia 
acuminata. Bracteae obovatse searioso-alatm. Petala Integra 
V. dentata contigua, lamina obovato-cuneata rosea. 

JBCah. Kamisberge, Cape Colony. 

199. D. Andebsonii, miU, in Journ. of Botany, 1885, p. 346 
(char, emend.). 

Pubescens. Caules 15-27 centim., furcati teretes. Polia 10 
mm. 5-nervia, linearia acuta adpressa, vaginis pallidis. Plores 
parvi. Bracteae obovatse scariosse. Calyx dentibus laneeolatis 
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anuminatis piirpureis scarioso-alatis 9-nerviIs Lamina obovato- 
euneata rosea, = unguem. — (Kotscbj, it. 1855, Herb. Mus. JBrit.). 

Hab. Syria. 

200. D. siETABBJ^'sis, Eou;^, in Btoll. Soc. Bot. France, 1882, 
p. 44 ; azcct. BinJcs West. Bur. p. 39. 

OjBspitosus. Caules 40 centim., dichotome raniosi teretes. 
Folia linearia plana 3-nervia flaccida ; radicalia obtusa, cauliiia 
acuta, vaginis pallidis. Bractese ovalLlanceolatac late scariosae^. 
Calyx apiee attenuate, dentibus lanceolatis acuminatis. Lamina 
obovato-euneata rosea, = | unguis. Semina Iseyiuscula. 

b. minor, Bouy. 

c. media, Bony.' 

Hab. Proy. Valencia, in Spain. 

There are good specimens of this plant in Herb. Mus. Brit., 
from which, with the assistance of the original description^ this 
species has been described and its position in the genus deter- 
mined. Though very similar in habit to D. hispaziicus^ it appears 
to be sufficiently distinct from the other species of the east of 
Spain. 

Bractese acuminatse patentes. 

201. D. PLAUTELLiE, Willh. Ic. ct DescT. FI. JSTov. Bar. Hisjo. i. 
p. 79, t. 53 ; Willh. et Lange, Frodr. FI. Hisp. iii. p. 681. 

Csespitosus, glaber, glaucus. Caudex crassus. Caules 44 
centim., tenues teretes divaricati internodiis longis. Folia 
elongato-linearia acuminata 3-nervia plana, radicalia 72 mm. 
falcata, caulina 50 mm. Flores soiitarii y. geminati paryi rosei 
cymis laxis. Bractese ovales scarioso-alatse. Calyx apice attenu- 
ate, dentibus lanceolatis acuminatis. Petala non contigua, 
lamina oblongo-cuneata truncata dentata. Antherse lutese. 

Hab. Horth and south of B. Minho, in Spain and Portugal. 

202. L. AIJRANTTICTJS, Fost,m Journ. Linn. Soc. xxiy. (1888), 
p. 422 ; auef. Fnum. spp. mrr. Lianthm, p. 20. 

Glaber, glaucus, 30 centim. Caules parce ramosi angulariter 
compressi. Folia 40-45 mm., linearia acuta canaliculata, 
BiactejB oblongo-lanceolatse scarioso-alatse. Calyx dentibus 
triangularibus mucronatis. Lamina oboyato-spathulata dentata. 

Hab, Between Irbid and Bozrah in the plain of Hauran, 
Palestine. 
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Subsectio 3. Gintrani. 

Caules simplices. Bractese mncronatse. 

^ Caules teretes. Bracteae scarioso-marginatae. 

203. D. ELOKGATtrs, (7. A, Mey, Verz, PJl. Cano, p. 211 ; 
JBoiss» JFL Orient, i, p. 484. 

G-laber. Caules 35 centim., uniflori. Bolia linearia acuminata 
patentia plana 3-nervia, vagina folii diam. sequante. Blores 
odorati. Bractese obovatse ad | caljcis. Calyx dentibus lanceo- 
latis aeutis ciliolatis. Petala non contigua ; lamina oblonga 
dentata rosea v. alba concolori, = § unguis. 

Kab\ W. Caucasus. 

204. D. MiCBAXTHUS, Boiss. et Kelclr, Diagn. FL Nov. Or, 
ser. I, viii p. 69 ; JBoiss, FI, Orient, i. p. 488. 

Csespitosus, basi suffrutescens, glaber. Caules 25 centim.,. 
tenues strict! 1-2-flori. Bolia 20 mm., anguste linearia acuminata 
carinata adpressa 3-nervia, vagina folii diam. duplo longiore. 
Bractese exteriores ovales, interiores obovat®, adpressse ad ^ 
calycis. Calyx dentibus ovatis obtusis anguste membranaceis 
ciliolatis. Petala Integra ; lamina obovato-oblonga, supra albida, 
subtus rubella, = 5 unguis. 

Z>. minor, 

Hob, Karamania, in Asia Minor. 

205. D. Hausskmchtii, Boiss, FI. Orient, i. p. 489. 

Csespitosus, glaber. Caules 15 centim., tenues ssepissime 

uniflori. Polia anguste linearia acuminata carinata ; radicalia 
7-nervia patentia, caulina 5-nervia adpressa, vagina folii diam. 
duplo longiore. Bractese exteriores ovales, interiores obovatse, 
adpressse ad § calycis. Calyx dentibus triangularibus aeutis 
anguste membranaceis. Petala dentata lamina obovata, sux3ra 
albida, subtus rubella, = ^ unguis. 

Sab, Masmeneu-Dagb and Beryt-Dagb, in Cappadocia. 

206. D. ciiTTBAisrus, Boiss. et Beut, Bug, Plant, p. 20 ; Willl\ 
et Lange^ Brodr. M, Sisp. iii, p. 681 ; WillJc. Ic. et Descr. FI. 
Nov, Sisp. i. p, 18, t. 10. 

G-laber. Caudiculi longi prostrati. Caules 25 centim. Polia 
,48 mm. linearia acuta flaccida 3-nervia plana, vagina caulis diam. 
sequante. Plores geminati. Bractese exteriores oblongo-ovatse, 
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iuteriores oblon^a3, adpressse ad dimidium caljcem. Calyx apice 
attenuato, deatibus lanceolatis acutis scarioso-marginatis> Petala 
non coiitigua j lamina dentata bblongo-spathulata rosea, = ^ 
iingLiis. Antherse liiieari-oblongae lutese, . 

G-eogr. limits^ — AT. E. Vouga, 40° 40'. 

S* Estuarj of the Tagus, 38^ 20'. 

JEJ. Sierra de Grredos, 5° 30' W, 

TV* Estuarj of the Tagus, 9° 40'. 

207. D. ALG-ETAMTis, Graells ; amt. 'Enum. sgg* varr. I)ianf}ms, 
j). 21 ; Pinlcs West. Eur. p. 41. 

Csespitosus, glaucus, glaber, 22 centim. Eolia 9 mm. 3-nervia, 
linearia acuta carinata adpressa, summis minimis, vagina folii 
diam. sequante. Elores geminati rosea. Bractese ovato-lai]ceola1;ae 
patentes ad | ealycis. Calyx purpureus apice attenuato, dentibus 
lanceolatis acuminatis. Lamina dentata obovata. — {JECerl* Mtis. 

Brit* Hispania.) , 

I can find no published description of this plant, nor am I 
acquainted with any other new pinks described by Graells ; so 
that this species has been described from the Museum specimens, 
which were gathered at Algete near Madrid. 

208. D. Willh* Ic. et Bescr* Bl* JSfov. Sisp* 

p. 78, t. 52 (D. hispanicus, var* occidentalis) ; WillJc. et Lange, 

Brodr* El* Llisp. iii. p. 690 ; amt. Pinhs West* Eicr. p. 42. 

Laxe csespitosus, glaucus, glaber, 20 centim. Eolia 13 mm. 

3-nervia, linearia mucronata patentia stricta canaliculata, vaginis 
rubellis. Elores parvi. Bractese obovatse adpressae ad | calycis. 

Calyx purpureus apice attenuato, dentibus lanceolatis obtusis 
7-nerviis. Petala non contigua ; lamina Integra obovato-cuneata 
rosea truncata. Antherse lutese. 

Sal* N.W. Spain. 

Caules 4-angulares, Bractese scarioso-marginatse. 

209. D. STKICTFS, ^ibih. et Sm. El* Grceca, v. p. 2, t. 403 ; 

Boiss* EL Orient* i.p. 486 ^ Melchl* Ic. El* Germ. Selv* f. 5041 b 
(D. bebius). 

CsBspitosus, glaber. Caules 22 centim., stricti uniflori gracillimi, 
interdum bifiori. Eolia lineari-lanceolata stricta acuta patentia 
plana, radicalia 30 mm. 5-neiTia, caulina 24 mm, 3 -ner via, vagina 
folii diam. ^quante. Elores inodori parvi albi pedunculis [ 
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prselongis. Brastese obovatse adpressse ad 5 caljcis. Calyx 
apice atteniiato, dentibus lanceolatis acuminatis scarioso-margi- 
riatis. Petala uon contigua ; lamina ovali-rliomboidea;=| unguis. 
Antberse ellipticge albidae. Semina lee via. 

b, grandiflorus, Vis. JVl. Dalmat, iii. p. 163, t. 36; auct. FinJcs 
Cent. Eur. p. 49. 

Polia lineari-lanceolata. Plores magni. Calyx viridis, 25 mm. 
Lamina dentata. 

c. bebius, Vis. (sp.) M. Dahnat. iii. p. 163 ; auct. Einlcs Cent. 
Eur. p. 49. 

Polia linearia. Plores speciosi. Calyx purpureus. Lamina 
dentata. 

'^d. integripetalus, ScJiur (sp.), Enum. PI. Transsilvanice^ p. 98 ; 
auct. Pinks West. Eur. 'p. 4i9. 

Polia lineari-lanceolata. Plores parvi. Calyx purpureo- 
viridis, 25 mm. Lamina integra. 

e. biflorus, milii^ Pinks West. Eur. p. 49. 

Caules bidori. Polia linearia. Calyx viridis, 20 mm. Lamina 
crenata. {Eerb. Mus. Brit.) 

f. condensatus, Kit. (sp.) in Linncea^ 1863, p. 532; Borb. 
^ymb. Caryopli. El. Croat, p. 9. 

Polia linearia. Bracteae calycis tubum aequantes. Calycis 
dentes purpiirei. Lamina dentata obovato-cuneata. 

g. integer, Vis. (sp.) in Flora., 1829, i. Erg. p. 11 ; El. 
Dahnat, iii. p. 163 ; Beiclib. Ic. FI, Germ. Helv. f. 5042. 

Caules fere repentes. Polia lineari-lanceolata. Plores parvi. 
Bracteae | calycis tubum aequantes. Calyx purpureo-viridi s, 
12 mm. Lamina integerriraa obovato-cuneata. 

Oeogr. limits, — N. Karlstadt district in Croatia, 45°. 

E. Intbe mountainous district between Corinth 
and, Patras, in the Morea, 38°. 

E. Mt. Athos, in Eumelia, 24°. 

W. On calcareous hills, coast of Dalmatia, 15°. 

210. D. BEACHTAifTHTJS, Boiss. Voy. Bot. Espagne, p. 85, t. 24 ; 
Willk. et Lange, Pro dr. El. Eisp. iii. p.689 ; Willk. Icon. Descr. 
El. Nov. Eisp. i. p. 11, t. 5. 

Csespitosus, glaucus, glaber. Bhizoiracrassum perpendiculars 
multiceps interdum praelongum. Caules 25 centim., tenues 
graciles. Polia linearia stricta plana 3-neryia ; radicalia 12 mm., 
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acuta patentia, caiilina 8 miB., obtusa adpressa, vagina folii diatn. 
sequante. Flores solitarii parvi. Bracfcese orbiculares patentes 
ad j caljcis. Calyx purpureiis apice atteauato, dentibus ovatis 
acTitis scarioso-marginatis. Petala coiitigua Integra; lamina 
obovata rosea, sub tns pallidiore, = | unguis. An tber as linear es. 
Semina IsBviuscula. 

h. Willh. ef Lmge, JE^rodr, 'FI. JSisp. iii. p. 689 ; 

Willh. Icon. Bemr. PL F Ilisp. p. 11, t. 5 b. 

Caules elongati apice ssepe furcati ; turionibus propter sta- 
tionem ssepius surculis transmutatis. Flores in unguibus atque 
stylis dimorpbici. Calyx 11-14 mm. Petala vix contigua. 

c. bumilis, Wym. Consp. FI. Europ. p. 106; auct. Finlcs West. 
Eur. p. 42. 

Fensius cmspitosus, caulibus abbreviatis panels. 

d. macraiitbiis, Gren. et Godr. FI. de France, i. p. 285 ; auct. 
Pinks West. Eur. p. 42. 

Calyx duplo major. Lamina denticulata v. integra varians, 
= unguem. 

e. alpinus, Willk. et Lange, Prodr. FI. Risp. iii. p. 689 ; 
Costa, FI. Gatal. Buppl. p. 12 (D. braebyanthus, var. tarraco- 
nensis). 

Minor, dense egespitosus, Isdte virens, fix glaucus. Caules 
8 mm. interdum apice furcati, turionibus estipitatis dense con- 
gestis. Calyx 6-7 mm. Petala non contigua, lamina = | unguis. 
Geogr. limits. — N. Dept, of Aude, 41°. 

E. Sierra Nevada, 37°. 

Eastern Pyrenees, 3° E. 

W. Proy. of Asturias, 6° V. 

211. D. ixsiGXiTTJS, Timh. in Mem. Acad. Tout. ser. YI. vol. v. 
p. 236 ; Bull. Soc. Bot. France, xi. (1864), p. 143 ; Monogr. 
Eiantli. Pgr. ^.Vl, ij. 2iQ. 

Glaber. Caules 15 centim., unibori tenues. Folia 20 min. 
3-nervia, linearia acuta plana stricta, vagina folii diam. sequante. 
Bractese ovali-lanceolatse patentes ad § calycis. Calyx dentibus 
scariosis lanceolatis ciliolatis mueronatis. Petala integra con- 
tigua; lamina orbiculari rosea, = ^ unguis. Antberae oyales 
yiolacese. Capsula dentibus obtusis. Semina Iseviuscula. 

Sal. Pyrenees. 
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Bractese strainineae. 

212. D. COGKOBILIS, Timl, in Bull. Soc.Bot. France, 'sd. (1864), 
p. 143; Mem, Acad, Toul, ser. YI. voL v, p. 241; Monogr. 
Dianth, Byr, p. 14, t. 13. 

Csespitosus, glaber, basi suffrutescens. Caules 15 centim., 
biflori tenues. Polia linearia acuta carinata adpressa. Bractese 
oboyato-lanceolatse mucronatas adpressse ad ^ calycis. Calyx 
coriaceus apice attenuate, dentibus lanceolatis acuminatis pur- 
pureo-scariosis. Petala dentata non contigua ; lamina oboyato- 
cuneata trimcata rosea, = ^ unguis. 

I, yivariensis, Jord, (sp.) ex Ngm. Consp, FL Europ, p. 105, 

FLal). Pyrenees. 

213. B. PEOCUMBEis'S, Vent. Jard. Cels, t. 39; Fers. 8yn. i. p. 494, 

Glaucns, scaber. Caules 30 centim., tetragoni. Polia elongato- 

linearia plana stricta carinata; radicalia 25 mm. acuminata; 
caulina 14 mm. acuta, yagina folii diam. bis longiore. Bractese 
patentes ad calycis apices, exterioribus lanceolatis, interioribus 
obovatis. Calyx purpureus, dentibus lanceolatis acuminatis. 
Petala dentata non contigua; lamina obovata, = 5 unguis. 

Geogr. limits, — JSF, Yalley of the Euphrates, near Suvverek in 
prov. Diarbekir. 

E. South of the ruins of Palmyra, in the Syrian 
Desert. 

E, Mt. Elburz, in INTorth Persia. 

W, Anti-Lebanon, towards the city of Damascus. 

214. D. LETJCOPH^EUS, Sihth, et Sm. FL GreecU) y. p. 3, t. 405 ; 

Boiss, FI, i. p. 487, 

Csespitosus, glaucus, glaber. Caules 13 centim., tetragoni 
uniflori parce foliati. Polia 20 mm. 3-nervia, lineari-lanceolata 
acuta adpressa, vagina folii diam. sequante. Bractem adpressm 
ad ^ calycis, exterioribus lanceolatis, interioribus oboyatis. Calyx 
fuscus apice attenuate, dentibus lanceolatis acutis. Petala con- 
tigua obtuse dentata; lamina obovato-oblonga alba, subtus 
ferrugineo-fusca, = | unguis. Antherse albidse. 

1. macropetalon, Clem, in Tchihat. Asie Min, Bot. i. p. 220 ; 
auct. Enum, sp. mrr. Bianthus, p. 20. 

Petala latiora ; lamina purpurea, subtus pallidiore, = uuguem. 

c. eretmopetalus, Stapf (sp.), Beitr, FL Lycien. p. 5. 

Lamina obovato-cuneata, =5 § unguis. 

ITal). Anatolia. 
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215. D. AiTATOLictrs, JDiagn. ThJHI'ov. Or. ser. 1. i. p. 22 ; 
FI. Orient, i. 

Csespitosus, scabridus. Caules 35 ceutim., teretes uiiiflori. 
Polia 3-nervia acuminata; radicalia 30 mm. liiiearia plana 
patentia ; canlina 24 mm. anguste linearia canaliculata adpressa, 
vagina fusca folii diam. sequante. Bractese adpresssB ad dimidium 
calycem obovatse. Calyx apice attenuato, dentibus lanceolatis 
acutis scarioso-marginatis 9-11-nerviis ciliolatis. Petala contigua 
obtuse dentata ; lamina oblongo-spatbulata rosea, subtus flavida, 
= 5 unguis. 

Sah. Anatolia and N’.'W. India. 

1. parviflorus, Diagn. FI. Nov. Or. ser. I. i. p. 22 ; FI. 

Orient, i. p. 490 

Plores minimi. Lamina oblonga. 

Nab. TurMsb Armenia. 

216. D, KoTSCsrAOTS, Bois^. Diagn. FI. Nov. Or. ser. I. viii. 
p. 68 ; FI. Orient, i. p. 489. 

Csespitosus, glaber. Caules 25 centim., teretes tenues. Bolia 
acuminata; radicalia 30 mm. 7-nervia linearia plana patentia; 
canlina 20 mm. 5-ner via anguste linearia canaliculata adpressa, 
vagina folii diam. sequante. Elores parvi, albi. Bractese ad- 
pressse ad dimidium calycem, exterioribus ovalibus, interioribus 
obovatis. Calyx apice attenuato, dentibus ovatis obtusis scarioso- 
marginatis 9-11-nerviis ciliolatis. Petala contigua Integra ; 
lamina oblonga, =5 unguis. 

Geogr. limits. — N. Kurdistan. B. Kurdistan. 

/S', Cilicia. W. 

^vih^QcFio 4. Fungentes. 

Caules simplices, Bracteae acuminatae. 

Polia patentia, 3-7-nervia. Bractese scarioso-marginatae. 

217. D. OEAisriTicus, Jord. in Willh. Ic. Descr. FI. Nov. jELisjg. 
i. (1853), p. 15, t. 8 ; auct.FinTcs West. Bur. p. 43. 

Infra scaber, supra glaber. Caules 15 centim., tenues 4-an- 
gulares. Polia linearia acuta 3-nervia, vagina folii diam. 
sequante. Plores solitarii v. geminati. Bracteae inferiores 
lanceolatae, interiores ovatae, patentes ad dimidium calycem. 
Calyx purpureus, dentibus ovalibus acutis. Petala dentata 
LINJT. JOITBI?’. — BOTAFX, VOL. XXTX, 2 K 
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non contigna ; lamina obovato-cnneata pnrpiirea, subtus palli- 
diore. Anthers elliptico-oblongsB, cserulescentes. 

5. longistjlns, Coste, in Bull. Soo. Bot. France, xxxviii. (1892) 
p. 58. 

Habitu tennior. Plores multnm minores. Styli longe 
esserti. 

Geogr, limits. — N, Grironde, 45°. F. Gard, 5° E. 

S. Pyrenees, 43°. W. Gironde, 0°. 

This species bas been joined by some Erencb botanists with 
D. Mrius, but it affects a very different soil, occurring in fissures 
of rocks and sandy ledges of granitic formation, whereas the 
. latter occurs on limestone cliffs in the zone of Olea europcea. 

218. D. SERRATXJS, Lapeyr.Alr. JSist. Bl. Pyren. p. 241 ; Botty, 
in Journ. de Bot. (1892) p. 47 ; Timb. Ilonoyr. Biantli, Pyren. 
p^ 13, 1. 15 (D. subulatus). 

Csespitosus, glaucus, glaber, basi suffrutescens. Caules 20 
centim., l--2-flori, 4-angulares. Eolia anguste linearia subpun- 
gentia 3-nervia stricta, vagina folii diam. triplo longiore ; radicalia 
24 mm., reliqua 30 mm. Elores ssepe geminati. Braeteae lan- 
ceolat30 acuminato-cuspidatae patentes ad dimidium calycem, 
aequales. Galyx rubellus apice attenuate, dentibus lanceolatis 
acuminatis membranaceis. Petala dentata non contigua ; lamina 
obovato-cuneata, rosea. Antherae ellipticae. 

PLab. Erench Pyrenees and Swiss Alps. 

219. I). ACTJMlJSTATirs, mihi, Fnum. spp. varr. BiantJms, p. 21. 

Caespitosus, glaber. Caules 35 centim., teretes basi lignes- 

centes. Eolia anguste linearia acuminata 5-nervia, inferiora 45 
mm. recurva, superiora 18 mm. incurva, vagina folii diam. 
gequante. Bractese lanceolate ad dimidium calycem. Calyx 
dentibus lanceolatis acuminatis scarioso-marginatis 9-nerviis. 
(Herb. Mus. Brit. Aucher-Floy, no. 526). 

JECab. Elwend, in Syria. 

A plant with this name is mentioned in De Candolle’s Prodr. 
Yol. i., but cannot be identified with any known species. I have 
revived the name for this Syrian plant. 

220. D. SPHACloricns, Boiss. et PIeldr. Biagn. PI, Nov. Or. 
ser, I. viii. p. 70; Boiss. FI. Orient, i. p. 488; Baulin, Orit. 
Gretic. t. 7. 
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OaespitosTis, glaber. Caudiees proeuinbentes. Caules 6 
centim., uniflori d-angulares teaues. Folia 5 mm., minima 
ovatO“oblonga acuta 3-nervia stricta, summis lineari-oblongis, 
vagina folii diam. sequante. Bracteac oblonga3 adpressse ad 5 
caljcis. Calyx viridi-rnbellns apice attenuato, dentibns lanceo» 
latis acutis. Petala Integra non contigiia ; lamina obovato- 
cnneata, rosea, =5 unguis. 

Hah, Crete. 

221. D, BEHEARHEHSTS, Zor, in Bull, Soc, Bot. Fra7ice, v. (1858) 
p. 327, t. 1 ; Whip. Ann. vii. p. 260. 

Grlaber. Caules '20 centim., tenues teretes unidori. Folia 25 
mm., ligulata incurva, vagina folii diam. sequante. Bractese* 
obovatse adpressse ad dimidiurn calycem. Calyx apice attenuato, 
dentibus lanceolatis acuminatis 7-nerviis. Petala dentata 
contigua: lamina obovata, rosea, =4 unguis. 

Bah. S.W. France. 

Folia caulina adpressa 8-7-'nervia. Bractese scarioso- 
marginatae. 

222. D. AHTICARITJS, Boiss. et Beut. Pug. Plant, p. 19 ; Willie, et 
Lange^ Prodr. Fi. Hisp. iii. p. 681 3 Willie. Icon. Fescr. PI. Bov. 
Bar. Bisp. i. p. 20, t. 11. 

Grlaucus, pubescens, basi suffrutescens. Caules 50 centim., 
tetragon! strict!. Folia lineari-lanceolata acuta jplana 5-nervia, 
vagina folii diam. bis longiore, radicalia 40 mm., caulina 33 mm, 
Flores cymis laxis. Bracteae subherbacese ovatee patentee ad 
dimidium calycem. Calyx purpureas, dentibus lanceolatis . 
acutatis membranaceo-marginatis 11-nerviis. Petala dentata 
non contiguaj lamina obovato-cuneata, rubra, unguis. 

Antberae elliptic o-lineares, violascentes. 

Bah. Sierra de Antequera, prov. Cordoba. 

223. I). BUHOEHS, Gren. et Godr. FI. de F^'a^ice, i, p. 234 ; 
Willie, et Lange^ Prodr. FI. Bisp. iii. p. 682 ; Willh. Icon. Fescr. 
PI. Bov. Bar. Bisp. i. p. 13, t. 6. 

CsBspitosus, glaber, laete virens aut glaucescens, basi suftru- 
tescens, 26 centim. Ebizoma crassum turionibus foliosis, 
Caules l-3”dori (sicut superne furcati) angulati stricti tenues. 
Folia S-nervia linearia pungentia plana stricta, vaginis brevibus, 
radicalia 12 mm. acuta, caulina 9 mm. acuminata. Fiores 
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j)arvi. BracteiB subherbacese, inferiores lanceolatse, interiores 
ovales, patentes ad dimidmm calycem. Calyx viridescens apice 
attennato, dentibus lanceolatis obtHse mucronatis membranaceo- 
marginatis 9-11-iierviis. Petala inseqnali-dentata non contigna ; 
lamina obovata-cnneata, rosea, =| nngnis. Antberse oblongm, 
iutese. Capsula dentibus obtusis. Semina granulata. 

Geogr, limits - — JSf- Prov. of Daupbiuy, in Prance, 45®. 

S- Prov, of Valencia, in Spain, 38®. 

JE, Piedmont, 9°. 

TV Pyrenees, r W. 

224. D. LEPTOLOMA, Bteud. in FI. ScMmp. Alyssin. (1761), 
^A. Ficli, Tent. FI. Alyssin, i. p. 42 j Walp. Ann. ii. p. 99. 

Grlaucus, glaber, 27 centim. Polia anguste linearia acuminata 
plana. Plores solitarii. Bractese ovata3 patentes ad dimidium 
calycem. Calyx dentibus ovatis obtusis membranaceo-margi- 
natis. Petala insequaliter erosa, lamina obovato-cuneata rosea. 

Sal, Abyssinia. 

225. D, LACTIELOEUS, Fenzl, in Tchiliat, Asie Min. Bot. 
i. p. 215 ; JBoiss. FI. Orient, i. p. 486. 

Csespitosns, glaber. Caules 30 centim., interdum superne 
ramosi, teretes triflori, ssepe uniflori. Polia 5~-7-nervia; radi- 
calia linearia acuta strieta plana, superiora angustius linearia 
acuminata carinata, vagina folii diam. duplo longiore. Bractem 
exteriores ellipticsB, interiores latiores, viridi-purpurascentes, 
adpressm ad dimidium calycem. Calyx dentibus lanceolatis 
acuminatis ciliolatis scarioso-marginatis 7-9-nerviis inferne 
viridi-purpurascentibus. Petala Integra lactea; lamina obovata. 
Semina IsBvia. 

Sal, Cilicia and 17. Syria. 

226. D. Boehmuelleei, SaussJc. FI, Fxsicc. Anatolies 
Orient, 1889 (ined.). 

Cmspitosus, scaber, 20 centim. Caules l-~2-flori. Polia 
elongato-linearia acuminata strieta 3-nervia, vagina folii diam. 
duplo longiore. Bractem exteriores lanceolato-ovatse, interiores 
ovales, cuspidatae adpressse ad ^ calycis. Calyx purpureus, 
dentibus lanceolatis acuminatis 7-nerviis. Lamina obovato- 
cuneata, unguis. 

Sal, Amasia ; on the summit of Abadsibi-dagh. 

This species is described from HaussknechPs specimens in 
Herb. Eew, dated 3 July, 1889, and labelled no. 981. 
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Folia caulina patentia uninervia. Bractese scarioso- 
marginatsB. 

227. D. JULAiCTTS, Boiss. Biagn. Bl. Nov. Or, ser. I. viii. p. 66 ; 

-FZ. i. p. 485. 

Caespitosus, tomentellus, glaucHS. Caules 18 centim., 4-at]gu- 
lares uniflori. Folia linearia acuta carinata recurva, vagina folii 
diam. sequante, radicalia 12 mm., superiora 20 mm. Bractese 
oblongsB patentee ad ^ calycis. Calyx apice attenuate, dentibus 
lanceolatis acutis ciliolatis. Petala Integra lactea non contigua; 
lamina oblonga, = I unguis. 

Sab, Judaea, on the road from Jerusalem to Jericho. 

228. D. Liboschitzianus, ^er. in BO. Brodr. i. p. 360 ; Boissf 
BL Orient, i. p. 487. 

Caespitosus, glaber. Caules 20 centim., 4-angulares unidori. 
Folia anguste linearia acuminata fiaccida subincurva canaliculata, 
vagina folii diam. duplo longiore, inferiora 50 mm., superiora *40 
mm. Bractese cuspidato-subulatse adpressae ad dimidium caly- 
cem, inferiores ovato-lanceolatae, superiores lanceolatse. Calyx 
apice attenuate, dentibus lanceolatis acuminatis. Petala obtuse 
dentata non contigua alba v. pallide rosea ; lamina obovata 
margine incurva, = ^ unguis. 

b, multicaulis, Boiss. et Suet, Biagn. Bl. Sov. Or. ser. II. v. 
p. 53 ; Boiss. Bl. Orient, i. p. 487. 

Caules 12 centim. numerosi. Folia tenuiora. Bractese- 
rubrsB. Calyx ruber, 14 mm., dentibus acutis ciliolatis. 

Bubmr. dlhdi, miJii.- — Lamina albida. 

Subvar. rosea, miJii. — Lamina intense rosea. 

Sab. Transcaucasia and Turkish Armenia. 

229. L. INTE&EEETMTJS, Bunge, in Bl. Abich, no. 66; Boiss. 
Bl. Orient, i. p. 487 (B. Liboschitzianus, integerrimus) . 

Csespitosus, glaber, pumilus. Caules tenues foHosi superne 
parce subramosi. Folia 25 mm., linearia acuminata fiaccida 
subincurva canaliculata, vagina folii diam. 3'-plo longiore. 
BractesB oblongo-lanceolatsB calycem subsequantes. Calyx apice 
attenuate, dentibus lanceolatis mucronatis ciliplatis. Petala 
Integra non contigua rosea; lamina obovata, =5 unguis. 

Sab. Eussian Armenia. 

b, micranthus, Fum. FZ. Orient.y Supplem. p. 76. 

Fiores minores angustiores. 
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Subsectio 5. Gymnocalyx, 

Caules ramosi. Bractese minut^e scariosse adpres^se, arista 
incurrente ^ caljcis tubum. • , 

230. D. CTHNAMOMEUS, SihtJi. et Sm. FI Grceca, iv. p. 88, 
t. 400 ; Griseh, Spicil, FI. FmneL BitJiyn, i. p. 191* 

Csespitosus, glaucus, glaber lanatus v. papiiloso-piiberuiiis. 

. Caules 30 centim., teretes paniculato-corjmbosi. Bolia liziearia 
obfcasa plauafiaccida S-nervia ; radicalia25 mm. patentia recurva, 
vagina folii diam. duplo longiore j caulina 13 mm. pateatia in- 
curva, vagina folii diam. sequante. Blores vespertini. Bractem 
pbiongo-ovatse mucronatae. Calyx dentibus laneeolatis acutis 
ciliolatis. Petala irregulariter dentata v. crenata non contigua ; 
lamina obovato-ciineata, supra alba y. rosea, infra purpureo- 
yireute, = I unguis. Antberse albidse. 

a. pubescens, 

1. glaber, mihi—jy, pallens, Biltli. et Sm, FI Grceca, iv. t. 399 ; 
=D. bicolor, Bieh, FI, Taur,-Cauc. i. p. 329. 

Bractese obovato-lanceolatm. Petala pallidiora. 

Geogr, limits, — A^. Caucasus. 

/8. Karamania, in Asia Minor. 

F, Prov. o£ Ghilan, in Persia. 

W, Servia. 

This species was first known from Greece, and is very near 
the obscure Linnean species D. pomeridimius, a plant which 
cannot now be identified from the description given. 

231. D. leptopeValus, WilU, Fnum, Sort. JBerolin. p. 468 ; 
Bois^. FI. Orient, i. p. 484; Sims, Bot. Mag. t. 1739. 

Glaber. Caules 35 centim., teretes 2-3-iiori. Polia elongato- 
linearia acuminata carinata incurva patentia, radicalia 50 mm,, 
vagina folii diam. sequante. Blores vespertini odorati longe 
pedunculati. Bractese obtuse mucronulatce, interiores obovata^, 
inferiores obovato-lanceolatse. Calyx apice attenuate, dentibus 
laneeolatis acuminatis scarioso-alatis ciliolatis. Petala Integra 
V. subretusa non contigua ; lamina spathulata undulato-tenui, 
supra albo-flavida, subtus plumbea, =unguem. 

Geogr. limits.— S. Along the E, Irtysch, in Siberia. 

S, Despoto-dagh, in Eumelia. 
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JS. Soungaria, between tbe Altai Mats, and 
Thian-Sban range. 

W. Eumelia. 

232. D. EHODOPEtrs, Velen, PL Nov. Pulgar. in Sitzimgsh. 
h. Pohm. Gesellseh, Wissemcli. 1890, p. 40. 

Csespitosns, glancus, glaber. Oaules tenues teretes, ramulis 
unifloris. Polia lineari-lanceolata obtusa plana patentia, vagina 
folii diam. sequaiite. Bractese oblongo-laneeolatse acutse. Calyx 
deutibus lineari-lanceolatis acuminatis. Lamina lineari-spathu- 
lata, carnea. 

Hah. J^ear Philippopolis, and on the slopes of Mt. Eliodope 
above Dermendere. 

Subgenus III. PEOLIEEEASTEUM. 

HerbsB annuse. Polia bracteiformia (suprema) sub floribus 
densa submembranacea. Plores capitati. Bractese 2-4. Calyx 
15“Costatus, superne pentagono-attenuatus. Petala xetusa. 
Torus parvus. Capsula oblonga vel ellipsoidea. 

^ Bracte^ acuminatae. Calyx verruculosus, dentibus 
acuminatis. Semina laevia. 

233. B. Cyei, Pisch. et Mey, Ini. 8em. Hort. Petrop. iv. p. 34 ; 
Boiss. Biagn. PL Nov. Or. ser. I. i. p. 18 (D. macrolepis). 

Grlaucus, glaber. Caules 24 centim., ramosi augulariter 
compressi tenues. Polia linearia stricta plana S-nervia, vagina 
folii diam. gequante ; radicalia 80 mm. obtusa patentia, caulina 
24 mm. acuta adpressa. Bractese 4 ovatse scarioso-marginatse, 
calycem superantes. Calyx dentibus lanceolatis scarioso-mar- 
ginatis. Lamina oblonga, rosea. 

Geogr. limits. — N. E. Kur (Cyrus), in Transcaucasia. 

/8. Tel-el-Kebir, in Lower Egyj)t. 

P. Kandahar, in Afghanistan. 

W. Anatolia. 

Bractese mucronatse. Calyx striatus, dentibus obtusis. 
Semina non Isevia. 

234. B, Kicolai, Beck et Bzyszyl. PL Cernag. (1888) p. 65, 
t. 3. 

G-laucus, glaber. Caules 44 centim., ramosi, infra teretes, 
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supra subangulati. Polia linearia acuminata erecto-patenti a, 
vagina folii diam. 4-plo longiore. Bractesc 4 coriaceae sub- 
rotundge cuspidate ad dimidium calycem. Calyx dentibus 
oblongis scarioso^marginatis. Lamina ovata, alba. 

b. bracbyantbus, Vandas^ in Sitzungsh. Ic, Bohm. GeselUch, 
1890, p. 256. 

Rah, Mt. Dziebeze in Montenegroy and (h) Mt. Forim in 
Herzegovina. 

235. H. OLUMACExrs, Bory et Gliaub, Bl. Belop, p. 340, ie. 65, 
no. 664; Boiss, Bl, Orient, i. p. 517. 

Glaber. Folia inferiora dilatato-spathulata, caulina linearia, 
vagina folii diam. sequante ; pbylla involueri mucronata. 
Bractese 2 adpressse ad dimidium calycem punctulatse. Lamina 
purpurea, =J unguis. Semina riigulosa. 

Geogr,lmits, — iV". Mt. Zimjepolje, in Bosnia. 

/S'. Messenia, in Morea. 

Euins of Mycenae, in Morea. 

W, Mt. Zimjepolje, in Bosnia. 

236. D. OBCOEDATTTS, et Beut, in M.em, Bog, Bliys, 

Genhv. viii. (1838-40), p. 281, t. 2 (JEJssai d^une Blore de Vile de 
Zante) ; Boiss, FI. Orient, !. 517 (Tunica glumacea, 

obcordata); Beichb, Ic. FI, Germ, Rein, f, 5009 h, 

Glaber. Caulis sulcatus tetragono-compressus. Folia infima 
lanceolata obtusa, reliqua linearia acuta, vagina folii diam. 
aequante; pbylla involueri mucronata ad florum apices. Flores 
inodori. Bractem 2 patentes, calycem occultantes. Calyx 
dentibus ovatis. Petala non contigua ; lamina obcordata, pur- 
purea, = § unguis. Semina reticulata. 

Geogr, limits. — N, Istria, in Austria, 45°. 

/S'. Island of Zante, 38°, 

F, Home of Argolis, in Greece. 

W, Istria, in Austria, 14°. 

237. H. PROLiEER, Linn, Bp. Flantarum, ed. I. p. 410 ; Tan^^ 
fani, in Bari. FI. Italiana, ix. p. 294 (Tunica prolifera); F7igl. 
Bot, ed. III. ii. p. 51, 1. 196. 

Glaber. Oaules 50 centim., simplices vel stricte ramosi erecti 
graciles, supra angulares, infra teretes. Folia plana ; radicalia 
17 mm. dilatato-spathulata recurva; caulina 15 mm. linearia 
acuta'incurva sursum decrescentia, vagina folii diam, ^quante ; 
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pliylla involucri elliptica, exteriora mncronata, interiora obtusa 
punetulata longiora ferruginea, flores occultantia. PI ores parvi 
inodori breviter pedicellati. 'Bractea© 2 stramineaa patentes 
caljcis tubum aequantes, obovatae vel obovato-lanceolatas. Calyx 
gracilis, dentibus lanceolato-obovatis membranaceis. Betala 
contigua; lamina obovata, carneo-lilacina, =| unguis. Antberse 
ellipticse, purpurem. Semina granulata. 

a. typicus (cf. Beichh. Ic. FI. Germ. JSelv. £• 5009). 

I, nanus, Godr. FI. de Lorraine^ ed. II. (1861) i. p. 105. 

c. scabrifolius, Clav. FI. de la Gironde, p. 156 (1882). 

d. Iseyis, Clav. he. cit. 

Geogr. limits.— 'N. Skine, in Sweden, 60°. * 

S. Canary Isles, 30°. 

F. Baku, on the Caspian Sea, 50°. 

W. Madeira, 17°. 

* 

In the ‘ Plora Berolinensis ’ the genus KoMrauscliia was 
founded upon this species, and the following points of generic 
distinction were relied upon by Kunth for its separation from 
the Linnean genus : — Plores capitato-congesti rarissime solitarii 
sessiles involucro universali scarioso cincti. Bractese 2 scariosse 
convolutse. Calyx pentagono-tubulosus 15-costatus, inter 
angulos fere omnino scarioso-membranaceus, apice attenuate. 
Corolla caryophyllacea * petala retusa lamina suberecta ungue 
longa lineolataque. Capsula maturescens lateraliter fissus 
usque ad basin, oblongo-fusiformis.” 

Seguier’s figure wrongly depicts the bracts as acute; in living 
specimens they are most distinctly mucronate, like the involucral 
leaves, which consist usually of three pairs inclosing the flower- 
head. There is no perennial rootstock, or barren leafy shoots; 
and each stem or fork terminates in a small ovate-fusiform 
head of flowers. Br. Boswell-Syme, in the third edition of 
‘ English Botany/ says that in all the specimens he had an oppor- 
tunity of dissecting he was able to find only one bract to the 
calyx, — but they may not have been perfect specimens. 

The Linnean D, diminutus is sometimes given as a variety of 
this species, and is sometimes -placed after it as specifically 
distinct. It may be as well once and for all to say, as Koch 
indicates, that the description is based upon an error of obser- 
vation, and no such plant exists. There is no specimen with 
this name in the herbarium of LimiSBUS* 
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2^8. D. TELTJTiKHS, Guss. Ind. Sem. Sort. Boccadif. (1825) 
p* 2, et JPL Bar. (1826) p. 166, t/ 32 ; Tanfani, in Bari. FI. 
Italiana, ix. p. 297 (Tunica velutina) ; Eeiclih. Ic. FL Germ, 
Selv.t 6010. 

Velutinus. Caules 40 centim., simplices stricti graciles, 
supra angulares, infra teretes. Eolia plana ; radicalia lanceolato- 
linearia recurva, caulina linearia acuta stricta patentia, sursum 
descrescentia, vagina folii diam. duplo longiore ; pliylla iuvolucri 
epunctulata mucronulata flores occultaiitia, exteriora dilute 
ferruginea ovalia, reliqua elliptica. Infiorescentia eapitulis 5-8 
florum inodororum. Bractese 2 pliyllis similes. Calyx submem- 
branaceus, dentibus obovatis. Petala contigua ; lamina obovata, 
rosea, unguis. Antberae ovales, cserulese. Semina valde 
tuberculata. 

Geogr. limits.— N. Crimea, 46°. F. Armenia, 47^^. 

^ & Algeria, 34°. W. N. Portugal, 8°; 

Kote. — Of the 238 species here described, plates are cited for 115 species ; 
in addition 240 varieties are described, and of these plates are cited for 62. 
Where a figure is obviously bad and misleading, I haye not thought it worth 
while to refer to it. I have not always cited what may appear to be the best 
plate, but, for convenience of reference and to facilitate the comparison of 
species, have preferred to quote works in which several species are figured, 
such as the ‘ Flora Greeca,’ Reichenbach’s ‘ Ic. Flor. Germ. Helvet.,^ and Wull- 
korani’s sumptuous ‘ leones.’ 


Hxbeids. 

The species of Bianthus hybridize easily; unlike tbe genus 
Silene, in which the species hybridize with diiOSculty, When the 
pollen of different species reaches the stigma at the same time, 
and if that which reaches it later has a greater sexual affinity, it 
can only he potent when the first is not potent or acts injuriously. 
In Malva and the production of hybrids can no longer be 

prevented by their own pollen after three hours, and in Bianthus 
after fi.ve or six hours. When two species, A and B, hybridize, 
and the one species A exercises a greater difference on the form 
and properties of the hybrid than the other species B, the 
hybrid, or its descendants, if fertilized hy A, will revert more 
quickly to the parent-form A than it will to the parent-form B 
if fertilized by it. Thus, according to Gartner, the progeny of 
D. jgulclieUo-'arenarius is more variable than that of B. arenario- 
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^ndckellus, and the hybrid of D, sinensis and D. Oaryophyllus 
reverts to the latter form after 3 or 4 generations, if repeatedly 
fertilized by it, while it requires fertilization for 5 or 6 genera- 
tions by D, sinensis in order to revert to that form. Again 
quoting from Grartner : — “ Hybrids usually vary less in the 
species and varieties of Diantlius in the hrst generation, the less 
the degree of affinity between their parent-forms ; species-hybrids 
therefore less than variety -hybrids ; the former are often charac- 
terized by a greater uniformity, the latter by a greater variability. 
When hybrids are self-fertilized, the variability increases in the 
second and succeeding generations the more completely it was 
absent from the first ; and three different varieties arise more 
certainly the less the affinity between the parent-forms.” Hy- 
bridity in this genus is a study in itself. I have not given any 
attention to the subject, but simply append a list of hybrids wdiich 
have received distinct names, just as I find them, some of which 
of course have in the first place been described as good species. 

X decrescens, Borb. = deltoides + sinensis, mr, asper (Seguieri). 
X Dufftii^ Haussk. = Carthusianorum + deltoides. 
xfallacc, Kern. = alpinus -j- deltoides. 

X Gremhlicliii, Asch.= sinensis 4* Cary ophyllus, 

xGulice, Janka= Carthusianorum, var» ferrugineus + libur- 

. nicus.' 

X J3[ellwigi% Borb. = Armeria + deltoides. 

X Asch. = deltoides 4 superbus. 

xLeitgelii, Reichardt=barbatus + superbus (vide Wolfii). 

X Borb.=liburnicus4sylvestris. 

X Luces, Aseh,=Carthusianorum + arenarms. 

X memhranaceus, Borb. = collinus+diutinus. 

X lli/cii, Eeichardt = barbatus 4 monspessulanus. 

X cenigontanus, Kern.=alpinus 4 superbus. 

Xsaocatilis, Pers.== sinensis, var. asper (Seguieri) 4 monspessu- 
lanus., ■ . 

Xspurius, Kern. — Carthusianorum 4 sylvestris, Wulf, 

X Vulcotinovicii, Borb. — Carthusianorum 4 caryophylloides, 
Eclib. 

X Warionii, Timb.=fimbriatus 4 monspessulanus. 

X Wolfii, yetter=barbatus4superbus. 
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Species Cakdolleam. 

In tlie ‘ Prodromus,’ vol. i. pp. 355-365, De Candolle ennme- 
rates 113 species. It will be interesting to scrutinize this list 
with the view of comparing the number of good species with those 
which are at present known and recognized. Of the 113 there 
given, 66 are maintained as species in the present monograph ; 
the other 47 are to be accounted for bj a process of elimination. 
Of these, thirteen cannot be identified at all; they include 
Z). armerioides, Bafin., elamtus, Besf., grandiflorus, Poir., 
JSornemanni, Ser., marginatus^ Poir., 'pomeridianus^ Linn., 
Tahl, punctatus, Spreng., f ungens, Linn., silenoides, 
Poir., Biernlergii, Schleich., suavis, Willd., and virgineus, 
Linn. 

One is a garden form, — 

D, latifoliuSi Willd. 

Olae is a hybrid, — • 

B. saxatilis, Pers. (=collinus+monspessulanus). 

Two species are to be referred to other genera ; they are : — 
JD* carolinianus, Walt.=I)odecatheon Meadia, Linn. 
jD. spinosus, Desf.=Acanthophyllum spinosum, C. A. Meg, 

Seven are absorbed in B. viz. : — 

JD. alpestris, Balb. ; asper, Willd.; caucaseus, Sims; 
JElseheri, Spreng. ; ihericus, Willd. ; montanm, Bieb. ; 
ruthenicus, Boem. 

Six names are sunk, as being synonyms of other species, viz.: — 
JBmcliellii, Ser.=crenatus, Thunb. 

Ser.=:eapitatus, 

divaricatuSyJJtY.^ixi'pmiotSitvLS, 8, et S, 

Hornem. = squarrosus, ? 

purpureus, Lam.=pungens, Gren. et Godr. ? 
suffruticosa, Willd. ==Bisignani, Ten, ? 

The remaining 17 species enumerated are reduced to the rank 
of varieties, and are as follows : — 

aggregatus., Poir.=barbatus, var. aggregatus. 

Balbisii, Ser. = Carthusianorum, var, glaucophyllus, 
WiersJb. 

hicolor, Bieb., monadelphus, Vent., ochroleucus, Bisch., et 
pallens, Sibth. So Sm. = cinnamomeus, var, glaber. 

, Ujiorus, Sibth. & Sm. = cinnabarinus, var, alpinus, Boiss, 
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emarginatus^ Ser.s=ciniiainoineHS 5 var. pubescens, miJiL 
ferrugineus^ Mill. = Cartbusianorum, mr, ferrugineus. 

Bieb.—pratensis, guttatus. 
nazavmmy Glarke,=serratifolius, var, nazarseus. 
pallidiflorus^ Ser.=campesfcris, var, glaber, Trautv. 

Ser.=corjinbosus, Poiretianus. 
ramosissimm^'SdXi,^eQ>m^e^ixh, var. ^dhev^ Trautv, 
scaher, Thunb.—micropetalus, var. scaber, E. Meg. 
sghatiem^ Hoppe, = colliiius, var. sylvaticus. 
sglvestris, auct. (sensu lafiore). 

Species excextbeneje et hoj?* satis HEEiHiTiB 
(post-Oahdolleam). 

arrectus, Dumort. Bl. Belg. p. 106. 
auiumnalis, Kit. ia Linnsea, xxxiii. (1863) p. 530. 

Boiss. in Tcbibat. Asie Min. Bot. i. p. 223, » 

Eeserfi, Kotschy, PL Arab. (1865) p. 12, t. 7 ; Walp. Ann. vii. 

p. 261. 

ellipticm, Turcz. in Bull. Soc. Hat. Mosc. xxvii. (1854) pt. 2, 
p. 369. 

longicalgco, Miq. in Journ. Bot. Heerl. i. (1861) p. 127; 

Hemsl. in Journ. Linn. Soc. xxiii. (1886) p. 63. 
nudiflorus, Grriff.=Tuniea stricta, Eisch. et Meg. 

Scbeele in Flora (1843), p. 430. 
recticaulis, Ledeb. FI. Boss. i. p. 287 = Tunica stricta, EiscJi. et 
Meg. 

SahuU, Kit. in Linnsea, xxxiii. (1863) p. 530. 
sgriacus, Steud. Horn. Bot. ed. II. i. p. 501=strictus, Poland, in 
JRussell^ Alepg. (non Sibth. et Sm. FI, GrcBca, t. 403). 
tanaicends, Gueldenst. BussL Cauc. Geb. i. p. 110. 
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INDEX 

OF 

SPECIES, HYBEIBS, AND SYIfONYMS IN THE EOREGOINa 
ENUMERATION, WITH ADDITIONAL SYNONYMS. 


Acanthopbyllum spinosum, 0. A. Me^„ 
468. ^ 

Ca7'itophyUus flore temcissimo dissccto, 
Segiiier, 412. 

ftonhiis soUtcmis^ etc., J. OmeL, 
412. 

'iftaritmm S7ipimis, etc., Tourn., 440. 

etc., Dod., 412. 
pkmim'ius, Krascb., 412. 

Moencb, 412. 

sylveskds, etc., Olusiu.*^, 412. 
sylvmtris repens, etc., 0. Baubin, 440. 

Diantbiis ahyssmicus, R. Br. in Salt, 
Yoy. Abyss., App. 64, = leptoloma, 
acicularis, 394, 

acictdaris, Scbur, Enum. PI, Trans- 
silv. 98, = petrfens. 
acinifolius, Scbur, ihid. 97, — esesius 
■Mr. Henteri. 
aciphylliis, Sieber, 364. 
acrochlorm, Stapf, = pratensis var, 
acrocblorus, 428. 
actinopetalus, 362. 
actmmahs, DC. ? (sp. dub.), 458. 
acimmatus, Taitscb, = monspessii- 
lanus var, acuminatus, 393. 
acuminatiis, Williams, 458. 
aggregatus, Poir., = barbatus var. 
aggregatiis, 468. 

alha^iious, Wettst. Beitr. fl. Albaniens, 
= Bitlisianus. 

alhens, Eckl. et Zey. esc Walp. Ann. 

Tii. 265, =s bolopetaliis. 
albens, E. Meg., 449. 
albeois, Tiirez. ex Plarv. et Sond. FI. 

Cap. i. 122, = Zeyheri. 
alhiis, Sebkr., ex Steud. Nom. Bot. 

ed. II. i. 498, = deltoides. 
algetamus, Graells^ 453. 

, alpestris, Balb., = sinensis, var, asper, 
468. 

alpesU'is, Baumg,, = deltoides, 419. 
alpestris, Bertol. FL Italica, = strictus. 
alpestris, Hoppe & Sternb., = mon- 
spessulanus var. alpestris, 392. 
alpinus, DO. FI. France, iv. 745, = 
glacialis var, neglectus. 
alpims, Lapeyr., = monspessulanus 
var, alpestris. 


Diantbus alpinus, Liom., 419, men- 
tioned 4l5. 

alpmus, Luce, F'l. Osil. 13, = dc4- 
toides. 

alpmus, Sturm ea? Steud. Nom. Bot. 
ed. II. i. 498, = glacialis vwr, neg- 
lectus. 

alpimts, Yill., = glacialis var. alpinus, 
429. 

altcdcus, Willd. cx Ledeb. Ic. FL Ross, 
i. 278, = sinensis. 

amhiguus, Nic, Prodr. FL Mess. 123, 
= veluliniis. 

ambiguus, Prwc., 379, mentioned 378. 
amhiguus, Salisb. Prodr. 303, = mon- 
spessulanus. 
anatolicus, Boiss., 457. 

Andersoni, Williams, 450. 
angolensis, Hiern, 447. 
angulatus, Royle, = fimbriatus var. 
angulatus. 

anticariiis, Boiss. et Beut., 459. 
appressus, Ehrenb., = fimbriatus var. 

pogonopetalus. 
aragonensis, Timh., 443. 
arborescens, Hoffingg. Verz. 56, = 
Bisignani. 

arboreus, Linn., 361. 

arhusoula, R. Br. in Lindl. Bot. Reg. 

t. 1086, = Oaryophyllus. 
arenario-pulchellus X , 466. 
arenarius, Oolm. FL Calal., = Re- 
quienii. 

areolar ius, DO. Syn. n. 4325, = gal- 
licus. 

arenarius, Hiids. FL AngL, = Oaryo- 
phyllus, 

arenarius, Linn., 391. 
arenarius, Pir. FL For. Syll. 163, == 
Waldsteinii. 

arenarius, Pall. Reise, iii. 600, = 
squarrosus. 

arenarius. There, = gallicus. 
arenarius, TbuilL, — pimgens. 
arenarius, Towns. Trav. Hungary, lii, 
488, = serotinus, 
aridus, Griseh.,4:'Zb. 
aristatus, Boiss., 426. 

Armeria, Linn,, 359. 
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Diantlius Armeriast^nmi^ Wolfn., =* 
Armeria mr. xArmeriastrum, 359. 
armenoicles^ Rafin. (sp. dub.), 468. 
arrectus, Rum., = Oaryophyllus, 

Ari’ostii, Presl, 434, mentioned 400. 
asper, Willd., = sinensis var. asper, 
468. 

asperulus, Boiss. # Hiiet, 386. 
atomarius, Boiss.^ 403. 
atfatiis^ Beaup. ess DO. Prodr. i. 356, 
= polymorphus. 

atromhens, AIL, = Oarthiisianorum 
var. atrorubens, 374, 
atroruhem, Baumg., = Oartliusian- 
orum mr. subfastigiatus, 372. 
atrombens, Bieb. FI. Taur.-Oauc. i. 

324, = capitatiis. 
atronibe7is, Friv., = intermedius. 
(itfonfhens. Kit., = slavonicus, WiU 
Hams, 380. 

atrombens i = Oartbusianorum 

var. Jacquinianus, 375. 
atrombens, Lois eL = Oartbusianorum 
var. congestus, 374. 
attemiatm, Amo, = sabuletorum. 
attemiatns, auct., = fimbriatus, 404. 
attenuatus, Bm,, 439. 
attenuatus, Xatard, ex Walp. Rep. 

Bot. i. 267, = bracbyantbus. 
attenuatus, Webb arp. Willk. et 
Lange, Prod. FI. Hisp. iii. 684, = 
lusitanicus. 
auraniticLis, Post, 451. 
aut'mnnalis, Kit. (sp. dub.), 469. 
axilliflorus, Fenzl, 418. 

Balan-sfe, Boiss., 438. 

BaMsii, Scbur, Enum. PL Transsilv., 
= giganteus. 

Balhisii, Ser., = Oartbusianorum var, 
glaucopbyilus, 367, 468. 
hanatious, Boiss., == giganteus, 
banaticus, Heiiff., 371. 
hanatious, Kern., ~ Oartbusianorum 
var. moesiacus. 

Baratl, Duv., = tripunctatus var. 
Barati, 450, 

harhatus, Pall, ex DO. Prodr. i, 355, 
= pseudarmeria. 

barbatus, Linn., 381, mentioned 378. 
basianicus, Boiss. ^ HaussJc., 402. 
Bauhinianus, Koe, = sylvestris var. 
Baubinianiis, 437. 

hebius, Vis., == strictus var. bebius, 
'453, 454. 

benearnensis, Lor., 459. 
he^ieai'nensis, Timb., Monogr. Diantb. 

Pyren., 15, = fallens ? 

Bertolonii, Woods, 363. 
hicolor, Adam, in Web. et Mobr. 
Beitr. i. 65, = campestris. 


Diantbiis hicolor, Hornem. Hort. Hafn. 
407, = leptopetalus. 
hicolor, Bieb., = cinnamomeus var. 

glaber, 462, 468. . 
hijidus. Kit., = sinensis var. gemini- 
florus. 

biflorus, Griseh., 365. 
hiflorus, Sibth. et Sm,, = ciiinabari- 
nus mr. alpinus, 389, 468. 
hinatus, Bartl., = sylvestris var. bi- 
natus, 437. 

hinatus, Scbur, Enum. PL Transsilv. 
97, = cassius var. Henteri. 

BertoL, 363. 

Bisignani, 362. 

hiternatus, Scbur, = banaticus var. 

biternatus, 371. 
bitlisianus, Rom, 390. 
blandus, Reich b., = plumarius •mr. 
roseoflorus, 391. 

hohemiciis, Mayer, = petrjeus var. 

bobemicus. 

Boissieri, Willh., 434, 

Borbasii, 383. 

Bornrnuelleri, HaussJc., 460. ^ 
bracbyantbus, Boiss., 454, mentioned 
415. 

hracliyantJius, G-ren. et Godr. Fl. 

France, i. 235, = virgineus. 
hracJiyantJms, Scbur, = microcbeliis, 
415. 

hrachyantJius, Willk., partira, = sub- 
acaulis vax. ruscinonensis, 435. 
hrachyoalyx, Huet, = sylvestris var. 
bracbycalyx. 

hrachycarpm, Velen., = liburnicus 
var. bracbycarpus, 367. • 
hracteat^is, Willd. ex Stev. ex Ser, in 
DO. Prodr. i. 361, var. = ? 
Brandzce, Pane,, = oallizonus var. 
Brandzoe, 427. 

hrevicalyx. Beck, = sylvestris var. 

brevicalyx, 436. 
brevioaulis, Fejizl, 420. 
hrevifolius, Friw., = pinifolius, 369. 
brevistylus, Timb. Monogr. jDiantb. 

Pyr. p. 24, t. 31, « bracbyantbus, 
Broteri, Boiss. et Rent., = iimbriatus, 
404, mentioned 406. 

Buergeri, Miq., 421. 

Barchellii, Ser., = crenatus, 463. 
cacbemiricus, Edgew., 441. 
csesius, 413. 

ccsspitosifolms, Plan. Ens. FL GaE., 
118, = Planellas. 

cdsspitosus, Kit., = caryopbylloides. 
ccBspitosus, Poir. in Lam. iSncycl. iv. 

525, = csesius. 
osespitosus, T}iunh,,41Z. 
callizonns, Bchott KotscJiy, 427. 
calooepbalus, Boiss., 370. 
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Diantlius CalvertL Hoiss. (sp. dub.), 469. 
campestris, Bieh., 426. 
canescens, Koeh, 409. 
ca;pillatus, Meinsli. Beitr. Pfl. G-eogr. 

Siid-Ural-Geb. 6, = capitatus. 
capitatus, Balh., 384, 
capitatus, Pali., ex Beiclib. Ic. Orit. 

Ti..5S9, = liburnicus. 
capitatus, Eocb, = liburnicus mr. 
ligusticus. 

Carmelitarum^ Eeut., = Cai-tbusiano- 
rum var. Carmelitarum. 
caroUnianuSi Walt., = Dodecatbeon 
■ Meadia, 468. 

Carthisianonim, AIL, = sinensis var. 
asper. 

Cartkusia7ionmj Pall. Index Taur,, 
= capitatus. 

Carthusian or um, im?/., 371 ; men- 
tioned, 379, 415, 430. 
Carthiisianorim, Sibth. & Sm., ~ 
intermedins, 384. 

Carthusia^iorum, Guerin, 372. 
caryQphylloides, Schult, 433. 
Caryophyllus,Xm? 2 -., 432 ; mentioned, 
391,431,433,467. 
catalau7iicus, Pourr. ex Willk. & 
Lange, Prod. PL Hisp. 684, = fim- 
briatus. 

caucasictis, Sims, = sinensis, 468. 
cephalotes, Ser., = capitatus, 468. 
ohme^isis, Linn., yide sinensis. 
cklocs^hylhis, Scbur, = Oarthusiano- 
rum var. chlomphyllus, 373, 
chloroleucus, Fiscb. in Hornem. Hort. 

Haln. Supplem. 137, = sinensis, 
cibrarius, Clem., 370. 
ciliatus, 443. 
cUiatiiS, Costa, = multiceps var. de- 
calepis, 444. 

cinnabariniis, Bpnm., 389. 
cinnamomeus, Bihtk. ^ Sm., 462. 
cintranus, Boiss. ^ Betit., 452. 
clavatus, Dest ? (sp. dub.), 468. 
clavatus, Spreng. in Feue Entd. ii. 

169, = Carthusian or um. 
cognobilis, T'imh.,4:bQ. 

Colensoi, Willia^iis, 414. 
coUinus, Balb., = liburnicus var. li- 
gusticus. 

collmus, "Reiohib. Ic. Bot. PL Crit. 

739, = gracilis var. armerioides. 
collinus, Walcht. ^ 386, men- 

tioned 430. 

collivagm,'Sor^., = Caryopbyllus var, 
collivagus, 432. 
compactus, Kit., 385. 
condensatus, Kit., = strictus'var. con- 
densatus, 454, 

congestus^or. , = Oarthusianorum var, 
congestus, 374. 


Biantbus consanguioieus, Scbur, = Car- 
thusian or um var. consanguineus, 
377. 

consimilis, Jord., = sylvestris var. 
eonsimilis, 437. 

GontortuB, Sm., in Rees Cyclop, ix. ex 
Ser. in DO. Prodr. i. 364, = fim- 
briatus. 

contractus, Jan, = Arrostii. 
controversus, Grand., 393. 
coronarms, Lam. PL France, =Oaryo- 
pbyllus, 432. 

corsicus, Piscb. & Link, == Oaryo- 
pbyllus, 432. 
corymbosus, Sibth., 360. 

Costis, Willk,, = multiceps var. de- 
calepis, 444. 

Courtoisii, Reicbb., = superbus. 

Court oisii, Scbur, = collinus. 
cous, Boiss. Diagn, PL JSfoT. Or 
ser. I. i. 20, — actinopetaliis. 
crassipes, 385. 

crenattis, et Zeyb. Harv. et 
Sond. PL Cap. i. 124, = boioiDeta- 
lus. 

ore7iaiu,s, Gilib. PL Lituan. ii. 161, = 
deltoides. 

crenatus, Thmh., 435, mentioned 
: 441.. 

cretacefits, Adam in Web. et Mobr^ 
Beitr. i. 56, = leptopetalus. 
crinitus, /S'wz,, 409. 
croaticus, Borh, (sp. dub.), 380. 
crossopetahcs, Penzl, = orinitus var. 
crossopetalus, 409. 

cruentus, Griseb., 378 ; mentioned, 
378,379. 

cyathophorus, Moris, in Mem. Accad. 
Sc. Torino (1852), p. 32, = Ar- 
rostii. 

cyllen&us, Boiss. et Heldr., = piibes- 
cens cylleneiis. 
cymosm, Vis., « eiliatus va7\ cymo- 
sus. 

Oyri, Fisck Mey., 463. 
dalmaticus, Cela£, = eiliatus var. 
eymosus. 

danuhialis, Griseb., = Oartbusiano- 
rum var. glaucopbyllus, 37 6. 
decresemSY. , Borb., 467. 

Oaruel, Prodr. PL Toso. 72, 
= sinensis var. asper (Seguieri). 
deltoides, Georgi, Eeise, i. 215, = 
sinensis. 

deltoides, Griseb., ~ myrtineryius, 

421. 

deltoides, Linn., 418, mentioned 
421, 

deltoides, Patrin, = sinensis. . 

. dmtosm, Piscb., = sinensis var. ma- 
crosepalus, 430. 
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Bianthiis JDesertif Kotsehy (sp. dub.), 
469. 

diffusus, G-riseb., = Friwaldskyanus. 
diftiisus, Sibth. S' Sm., 420, mentioned 
416. 

dimimitioSj Linn, (iiomen delend.), 
465. ,, 

diutiuus, Kit,, 383. 
dkvtinus, Beichb., = Oarthusianorum 
parviflorus, 374. 

dimncatim, Urv. Enum. PL Archip. 

46, ™ tripunctatus, 468. 
duhius, Homem, Sort. Hafn. i. 408, 
plumarius. 

dubius, Eoch, = Oartbusianorum 
mr, rupicolus, Sckur, 

JDufftii X , Haussb., 467. 
elatus, Ledeb.,^2^. 
elegaus, JJtv., 363. 
clUptiGUSXy Turcz, (sp. dub.), 469. 
elongatus, C. A, Mey,, 452. 
emarginatus, Ser., ^ cinnamomeus 
w. pubescens, 468. 

Engleri, Haussh. ^ Borm., 410. 
eretmopetalus, Sfcapf, =-■ leucopbaius 
var. eretmopetalus, 456. 
erinaceus, Boiss., 431. 
embescens, Trev., = monsxDessulaniis 
mr, erubescens, 392. 
erytlirocoleus, Boiss., 400. 
erythmcalydc, Schott, *= petrseus. 
Falconeri, Edgew., 435. 

X , Kern., 467. 

fallens, Timh., 403, mentioned 
408. 

fasciculatus, GdSih. FI. Lituan. ii. 161, 

= Oartbusianorum. 
fastigiatiis, Pantoo., = cruentus var, 
fastigiatus, 381. 

Faurei, Arvet-Touy., = furcatus. 
ferrugineus, Mill., = Oarthusiano- 
rum var. ferruginous, 374, 468. 
fermgineus, Pourr., = Oartbusia- 
norum mr. congestus. 

Embriatus, Bieh., 404, 
fimbriatics, Brot., 404. 
fimbriatus, Hohen., = crinitus. 
jimhriatus, Lam., = monspessulanus. 
Fischeri, Spreng., = sinensis, 468. 
flaccid'iis, Meb., = caasius var. flacci- 
dus, 414. 

floribundus, Boiss., 394. 

foUosus, Turcz. in Bull. Soc. Kat. 

Mosc. (1832) 184, = sinensis, 
fragrans, Bieb., 446. 

Freynii, Yandas, — glacialis var. 
Freynii, 429. 

frigidus, Kit., = sylvestris var, frigi- 
dus, 436. 

Friwaldskyanus, Boiss., 364. 
fruticosus, Litm,, 361. 
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Biantbus furcatus, Balh., 410. 
fiircatus, Bourg., — tener. 
gaditanus, Ball, 423. 
gaditanus, 423. 
gallicus. Pm., 401. 

Grasparrinii, Guss., 442. 
gelidus, Bchott, 428. 
geminijlorus, Loisel. FI. Gall. 725, « 
sinensis var. geminidorus. 
giganieiformis, Borb., = Oartbusia- 
^ norum var. giganteiformis, 375. 
giganteus, Z7r?;., 370. 

Girardini, Lamotfe, 385. 
glabriuscukis, 388. 
glacialis. Gaud. FL Helvet., = gla- 
cialis neglectus, 429. 
glacialis, Haenke, 429. 
glauGojghyllus, Oolla, = Oartliusia- 
norum. * 

glauGophyllus, Hornem., = liburni- 
cus, 367. 

glauGoyhyllus, Eeicbb., ~ capitatus. 
glaitGus, Huds. FI. AngL, = cuisius. 
glauGiiS, Linn. = deltoides var. 
glaucus, 419. 

glauG'iis, Scbousb., = gaditanus vaVi 
maroccanus, Williams, 423. 
glormratus, Pall. lud. Taur., = poly- 
morphus. 

glumaceus, Bory Okaub., 464:. 
glutinosus, Boiss. Eeldr., 350. 
Godronianus, Timb., = caryopbyi- 
loides, 433. 
gracibs, Bibth., 364. 
gramineus, Scbur, = Oartbusianorum 
mr. gramineus. 
graminifolius, Fresl, 400. 
graminifolms, 8chur in Yorh. Siebenb. 
Yer. 1859, p. 144, = Oartbusia- 
norum var. tenuifolius. 
grandiflorus, Poir. (sp. dub.), 468. 
graniticus, Jord., 457. 
graiianopolitamis, YilL, = ccesius. 
GrembUohiix, Asehers., 467. 

GiilicGX, Janka, 467. 
giiUaius, Bieb., = pratensis var. 
guttatus, 428, 468. 

hmmatocalyx, IBoiss. et Heldr. in 
Boiss. Biagn. PL Nov. Or. ser. IL 
L p. 68, = pruinosus. 
Haussknecbtii, Boiss., 452. 

Heldreichii, Orph., = viscidus var. 

Heldreicbii, 368. 

HellwigUx, Bovh., 467. 

Henteri, Heuff.,=: cscsius var. Henteri, 
414. 

heptaneurus, Griseb., 368. 
hermcBensis, Ooss., = Bisignani var. 
Hermteensis, 363. 

hirmtus, Lam. FL France, ii. 533, = 
Armeria. 

2l * 
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Diantbus Mftus, Biob. FI, Tanr.-Oatic. 
i 326, = bumilis. 
birtiis, Villj 449, mentioned 458. 
bispanicus, ^ss<?,448, mentioned 451. 
Hoeltzeri, WinM,^ 399. 
bolopetalus, 447. 

Hokmmniammi Heldr. k Haussk. 

(1885), ~ cruentus. 

Hornemannii Ser, (sp. dub.), 468. 
Hornemaiini, Salz., = gaditanus mr. 

maroccanus, Williams, 423. 
hortensis, Scbracl., = plumarius var. 

perramosus, 391. 
bumilis, F^7a, 427. 

JuimgariGUS, Olem., = crinitus. 
himgaricus, Griseb., = petraeus. 
hwigaricus, Haussk. in Oesterr. Bot. 

Zeitscbr. xiv. p. 217, = plumarius. 
hmgaficus, Pers., = serotinus mr. 
bungarious, 409. 

Jiungaricus, Eeicbb., = plumarius 
mr. albiflorus, 891. 
bymenolepis, Bom, 387. 
hy^pamus, Andrz. ex Hym. Consp. 

p. 101, = campestris, 
bypocblorus, Boiss, ^ Heldr., 425. 
hyssopifolius, Linn. fil. Gent. Plant. 

i. 11, = superbus. 
ibericus, SteY., = crinitus. 
iheric'ics, Willd., = sinensis, 468. 
incertus, Jacquem. in Hook. FI. Brit. 
India, i. 215, = iimbriatus mr. 
angulatus. 

incurms, Tliunb. Prodr. 81, = 
albens. 

. imdoms, Gaert. Fruct. t. 129, = 
atteniiatus. 

imdoms, Eern. 8ehed. FI. exs. Aust. 

Hung. 69, = sylyestris. 
inodoTus, Pall. Eeise, ii. 523, = 
sinensis. 

insignitus, Timh., Abb. 
i%tcgcT, Yis., = strictus mr. integer, 
454. 

integerrimus, Bunge, 461. 
intcgripctalus^ Scbur, = strictus mr. 

iiitegripetalus, 454, mentioned 401. 
intermedius, Boiss., 384. 
intermedins, Willd. ex Ledeb. FI. 

Eoss. i. 276, = polymorpbus. 
involucratus, Pall, ex Ledeb. FI. Eoss. 

i. 277, = sinensis var. asper. 
invohicratus, Poir. EneycL Suppl. 

iv. 132, #= Bisignani. 

Jacquemontii, Edgew., 441. 

Jaezonis X, Asch., 467* 
iaponicus, Thunb,, 369, mentioned 
382. 

jeniseensis, Less, ex Ledeb. FI. Boss, 
i. 278, = sinensis var, macrose- 
palus. 


Biantbus judaicus, Boiss., 461. 
juniperinus, 8m., 363, mentioned 
405. 

juratensis, Jord,, = sylvestris var, 
jiiratensis, 437. 
kamisbergensis, Bo? 2 d, 450. 
Kayserianus, Scbur, = csesius var. 
Henteri. 

Knappii, Asekers. ^ Kan., 378. 
Kotsebyanus, Boiss., 457. 

Kremeri, Herb. Kew., 447. 

Kremeri, Boiss. Bent., 446. 
Kusebakewiezi, Beqel Bchmalh., 
397. 

lactiflorus, Fenzl, 460. 
laneeolaUis, Bim. ex Eicbw. Skizze, = 
cinnamomeus w. glaber. 
laneifolms, Tauscb, = trifasciculatus 
var. laneifoliiis, 368. 

Langeanus, Willk., 453. 
laricifolius, Boiss. ^ Bent,, 438. 
latifolius, Willd. (forma bortensis), 
468. 

legionensis, WilUc. Lange, A^A 
Leitgehii x , Eeiobardt, 467. 
leptoloma, Bteud., 460, mentioned 
448. 

leptopetalus, Willd., 462. 
leucopbgeus, Sihth. 8m., 456. 
leuGophmiis, Sieb., = sphacioticus. 
Levieri x , Borb., 467. 

Libanotis, Labill., 410. 
Lihoschifzianus, Hoben. ex Boiss. FI. 

Orient, i. 491, = fragrans. 
Libosebitzianus, 8er., 461. 
iiburnicLis, Bartl., 366, mentioned 
402. 

lihurnicus, Porta, = Knappii var, 
rosulatiis, 379. 

ligustimis, WillcL, = lihurnicus var. 
ligusticus, 367. 

lilacinus, Bom. 387. 

liliodor us, Bane. , 395. 

Uneolatus, Bel., = multipunctatus. 
Uneokitus, Lobr., = sylyestris var. 
binatus. 

Utoralis, Host, FI. Austr. i. 522 == 
ciliatus var. cyinosus, 443. 
longiealyx, Miq. (sp. dub.), 469. 
longicaulis, Costa, = Oaryophyllus. 
longicaulis, TenoTe,4iZZ. 
longicaulis, Sehloss. et Yukotin. FL 
Croat., sylyestris, 436. 
longiflorus, Poir. in Lara. Encycl. iv. 

522, = attenuatus. 
longiglumis, Bel,, 441, mentioned 448. 
Lucae x , Aschers. , 467. 

Lumnitzeri, Wiesb. in Bot. Centralbl. 

1886, p. 83, = plumarius. 
lusitaniciis, Brot., 412. 
limtamcm, 'Welw. berb., = cintranus. 
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Dianthus lusitanoides, Williams^ 413. 
Lydus, 381. 
macranthus, 402. 
macrolepis^ Boiss., 463. 
macrolepis^ Boiss. Biagn. Bl. Nov. 
Or. ser. I. viii. p. 64, = steno- 
cephaliis. 

macfonyx, Fenzl ew Boiss. FI. Orient. 

i. 496, = fimbriatus. 
malacitmm, Haensel. ex Willk. et 
Lange, Brodr. Fl. Hisp. iii. 485, 
= fimbriafcus. 

mafgimtus, Boir. (sp. dub.), 468. 
mafginatuSyJjm. ea’ Groves in Joiirn. 

Linn. Soc., — siculus. 
maris, Willd., 415. 
marisensiSf Link, = Carfcliusianorum 
w. australis, 
marsicus, 393. 

masmenseus, JBoiss., 424. 

Mageri, Bresl, Bot. Bemerk. 18, = 
petr£eus var. bobemicus. 
meeistocalyx, WilHamis, 396. 
medmSy Bess, ex Nyman, = poly- 
morpliiis. 

medimensis, Beck & Szyszyl., = 
oiliatus mr, oymosiis, 443. 
memhramceus x , Borb., 467. 
Mercurii, Heldr., 365. 
micrantlius, Pofss. Heldr. ^ 452. 
miorochelus, Williams, 415. 
microlepis, Boiss., 416. 
micropetalus, Eck. et Zeyb. ex Harv. 
et Sond. Fl. Cap. i. 124, = kamis- 


micropetalus, E. Mey., 407. 

X , Beichardt, 467. 

miniatiis, Huet, = siculus v'ar. 
miniatus, 

m(]esiacus,'’Bfmh., = Oartbusianorum 
vdf. moesiacus, 376. 
monadelphus, Yent., = cinnamomeus, 
468. ^ 

monspeliacus, Linn., Gouan, = mons* 
pessulanus, 393- 

monspeliacus, Ten., = marsicus. 
inonspessulanus, 392. 
monspessula^ius, Wulf., = Wald- 
steinii. 

mmtmius, Bieb., = sinensis, 468. 
mooitamis, Sebmidt, in Neu. Abbandl. 
Boebm. Gesellseh. i. (1791) p, 30, 
= Oartbusianorum. 

Morrmi, Hance in Hook. Lond. 
Journ. Bot. vii. (1848) p. 472, = 
Oaryopbyllus. 

mosohat'us, Ser. in DC. Brodr. i. 363, 
= plumarius. 
moviensis, Williams; 396. 
rmlticmdis, Boiss. et Huet, = Libo- 
scbitzianus var, multicaulis. 


Diantbus multicaulis. Ball, ex Ledeb. 
Fl. Boss. i. p. 280, = humilis. 
multiceps, Costa, 444. 
multinervis. Vis., 434. 
multifidus, Gilib. Fl. Lituan. ii. 162, 
=superbus. 

multijidus, Willd. ex Ser. in DO. 

Brodr. i. 364,= fragrans. 
multipunctatus, Ber., 417. 
multisquamatus, Hocbst. ex Boiss. Fl. 

Or. i. 497,=sinaieus. 
multisquamatus, Williams, 422. 
muscbianus, 369. 

Mussini, Hornem., = squarrosus?, 

468. 

mutahilis, Boiss., = masmenaeua xar. 

glabrescens, 424. 
myrtinervius, GmeA, 421. 
nanus, Sweet, Hort. Brit. ed. B. 41, 
= Oartbusianorum. 
nardiformis, JanTca, 366. 
Nassireddini, Stapf, = fimbriatus. 
nasoxcBUS, Clarke, = serratifolius var. 

nazarseus, 438, 468. , 

neglectits, Loisel., = glacialis var. ne- 
glectus, 429, mentioned 408. 
Nelsoni, Williams, 440. 

Nicolai, Bech ^ Bayszyl, 463. 
nitidus, Baumg., = callizonus. 
nitidus, Waidd. Kit., 421. 
nitidus, Hent., = ea3sius var. Henteri. 
mdosus, Tauseb, = sylvestris var. 

nodosus, 436. 

Noeanus, Bom, 400. 

Noeamis, Boiss. Diagn. Bl. Nov. Or. 

ser. IL V. p. 52, = floribundus. 
mtdijlorus, Griif. (sp. dub.), 469. 
obcordatus, Marg,. Beut., 464. 
ohtusifolnts, Scheele (sp, dub.), 

469. 

ochroleuGUS, Fisch. in Link, Enum. 

Hort. Berolin. i. 420, = sinensis. 
ochroleuous, Bers., = cinnamomeus, 
468. 

odoratissimus, Test, cf. Nym. Oonsp. 

104, = Sternbergii. 
odoraius. Vest, = plumarius. 
oenipontanus x, Kern., 467. 
mtmus, Heldr., = masmenasus var. 
oetseus, 424. 

olympians, Boiss., = viscidus var. 
olympicus. 

olympicus, Sibth. ex Boiss. Fl. Orient. 

i. p. 457, = leucophseus. 

Oreades, Ball, = monspessulanus. 
Oreadum, Hance, 392. 
orientalis, Donn, = fimbriatus var. 
prientalis, 405. 

oropMlus, Jord., = sylvestris vax. oro- 
pbilus, 437. 

pacbypetalus, Btapf, 414. 
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Bianthus ^aliens, Bieb. FI. Taur.-Oauc. 
i. 325, = campestris var, glaber. 
fallens, Sibtb. et Sni.,=oinnamomeus 
mr. glaber, Williams, 462, 468. 
paUidiJloTiis, Ser., = campestris var, 
glaber, 426, 469. 

fanicnlatus, G-ueldenst. Eeisen, i. 68 et 
110, = campestris var. glaber. 
Fancieii, Velen., = stenopetalus var, 
Fancioii, 389. 

papiilosus. Vis. ^ Pa7ie., 439. 
farnassicus, Boiss. et Heldr., = vis- 
cidus var. parnassious. 
farviflorzcs, Boiss., = anatolicus var, 
parviiorus. 

farvifloTus, Willd. ex Ledeb. FI. 
Boss. i. 279, = campestris var, 
glaber. 

portens, Hornem. ex Steud. Nom. Bot. 

ed. II. i. p. 500 ~ sinensis. 
pavonius, Tausch, = alpirms var, pa- 
vonius, 420. 

pectinat'iis, E. Mey. ex Harv. et Bond. 
Fl.^Oapensis, i. 124, = holopetalus, 
447. 

pelviformis, Heuff., 380 ; mentioned, 
378, 379. 

pendulus, Boiss, ^ Blanche, 362. 
pctrcBus, Bieb. FI. Taur.-Oaiic. i. 378, 
= Biboschitzianus. 
petrseus, Waldst. % Kit, 400. 
pinifolius, Bihth. J Sm,, 369. 
FlaneU^, WillJc., 451. 
platyphyllus, AIL, = siiperbiis. 
platyphyllns, Tiircz., = japonicus var, 
platyphyllus, 319. 
plmiarms, Gann., = superb us. 
plumariiis, Limi., 390. 
flumarius X, Quer, 
plnmosus, 398. 

fogonopetakis, Boiss. & Kotsehy, = 
fimbriatus var. pogonopetalus, 405. 
Boiretianm, Ser., = corymbosus var. 

Poiretianiis, 360, 469. 
polycladus, Boiss,, 417. 
polylepis, Bien., 399. 
polymorpbus, Biel,, 387. 
polymorphus, Beichb., = diutinus, 
383. 

pomeridianus, Linn. (sp. dub.), 462, 
468. 

pomeridianus, Bieb. Fi. Taur.-Oauc. i. 

329, = leptopetalus. 

PontedercB, Kern., = Carthusianorum 
va/r, Pontederae, 374. 
poniiem, Wahlenb,, = banaticns var, 
ponticus, 371. 

portensis, Libos. ex Ser, in BO. Prodr. 

,, , i. 363, = plumarius. 

Kit. Borb. Bianthr, pltt- 
marius var, albiflorus. 


I Biantbus prmoox, Willd., = arenarius. 
prasvertens, Williams, 408. 
pratensis, Biel., 428. 
pratcnsis, S. F. Gray, Nat. Arr. ii. 
643, = Armeria. 

pratensis, Lepech. It. iii. 138, = del- 
toides. 

procumbens, Vent., 456. 
procumbens, Vent. Oels, lud., = cin- 
namomeus, 
prolifer, Lim., 464. 
propinguus, Schur, ~ liburnicus var, 
propinquus, 367. 
prostratuB, Jaeg., 398. 
pruinosus, Boiss. ^ OrpJi., 427. 
pruinosus, Janka, = banaticns var. 

pruinosus, 371. 
pseudarmeria, Bich., 359. 
pseudarmeria, Wierzb., = Ai*meria 
var. pseudarmeria, 359. 
pseudobarhatus, Bess., = barbatus, 
383. 

pseudobarbatus, Bchur, 388. 
pseudocmsius, Scbur, Enum. PI. 

Transsilv. 08, = petra 3 us. 
puhenilus, Simk., = Carthusianorum 
var. australis, Banc., 373. 
puberulus, Williams, 416. 
pubescens, Fisch. Oat. hort. Goreiik. 

(1812), 59, = leptopetalus. 
pubescens, Bihth. ^ 8m., 423. 
pnhescens, Urv., = glutinosus. 
pulcliello-arenarius x, 466. 
piUchellus, Pers., = ctcsius var. piil* 
chellus, 414. 

puloliellus, Schrad., = sinensis mr. 
asper. 

pulclierrmmis, Lois, in Bict. Sci. Nat. 
xxxy. 417 ; Fi. des Serros, t. 1172, 
= barbatus. 

pulvenilentas, Stapf, = aristatus var, 
pulverulentus. 

pumikis, Vahl (sp. dub.), 468. 
pumilus, Friv. in Boiss. FI. Or, i. 506, 
= microlepis. 

pmictatus, Spreng. (sp. dub.), 468. 
pungens, Arc. Oomp. fl. Ital. 300, =: 
furcatus. 

pungens, Linn. (sp. dub.), 468. 
pungens, Gay, = bracliyanthus. 
pungens, G-ren. § Godr., 459, non 
est pi. Linneana, 459. 
pungens, Poir, Encycl. iv. 526, = 
virgineus. 

pungens, Webb, It., 63, = bispani- 
cus. 

purpureo-hiteus, Velen., = pruinosus 
var. purpureo-luteus, 428. 
purpureus, Pdir., = pungens ??, 
468. 

purpureus, Williams, 396. 
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Dianthus j^yrenaiGUs, Pourr. in Mem. 
Acad. Toni. iii. (1788) p. 318, — 
deltoides. 

giiadrilobwSf Boiss., = sulcatus, 442. 
raeemostiSf Vis., = ciliafcus w. race- 
mo3US, 443. 

ramosmimm, Pali., = campesfcris var . 

glaber, 426, 469. 
recticm6U$,Jjed.eb.,4:Q9, 
recurvus, Pisch. ex Ledeb., = squar- 
rosus. 

Rehmanni, Blocki }n. Oesterr. Bofc. 

Zeitsch. 1880, = poiymorplius. 
repens, 445. 

Requienii, Gfren, ^ Qodr.y^.^. 
revoluUcs, Tausob. ex Steud. Korn. Bot. 
ed. II. i. p. 500, == superbus mr, 
speciosus. 

rhodopeus, 463. 
rigidus, Bieh,^ 364, mentioned 416. 
robustus, Boiss. ^ Kotschy, 394. 
TOseo4uteus,Ydm.y=gsAitmm var, 
rumelicus, 423. 

Tosulatus, Borb., = Knappii var, rosu- 
latus, 378. 

m^estris^ Priv., = pubescens. 
rupestris, Lam. FI. Prance, ii. 536, = 
hirtus ? 

mpestris, Linn. f. Supplem. 240, = 
virgineus, Oren. ^ Qodr. ?? 
mpioola, Biyon. Bern. Sicul. Cent. i. 

31, = Bisignani. 
mpkola, 3 ord., = sylvestris. 
ntpicoUis, Schiir, = Carthusianorum 
mn rupicolus. 

TutheQiicus^ Eoem., = sinensis, 468. 
Sahuletonm, Heuff., = Carthusia- 
norum var. sabuletorum. 
Sabuletorum, 440. 

Sabuli, Kit. (sp. dub.), 469. 
sabulosuS) Willd. hb. ex Ledeb. PI. 

Ross. i. 284, = squarrosus. 
ssetabensis, Rottyj 451. 

Samariimit Heldr. ex Boiss., = cin- 
nabarinus var. Samaritani. 
sanyuineus, Vis., = Carthusianorum 
var. sanguineus, 377. 

Sartonif Pruehl. Eilwang., = veluti- 
nus. 

saxatiliSi Pall, ex DO. Prodr. i. 360, 

= cinnamomeus. 
saxatilisXi Pers., 467, 468. 
saxicola, Jord., = sylvestris var, sasi* 
cola, 437. 

sealer^ Chaix ex Ser. in DC. Prodr. i. 

358, = hu’tus ; mentioned, 407. 
scaler i Schleich. ex Suter, PL Helvet. 
i. 259, = Seguieri var, asper ; men- 
tioned, 407. 

seeker, Thunb. Prodr. 81, = mioro- 
petalus va/r, scaber, 407, 469. I 
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Dianthus mardious, Wettst., = myrti- 
nervius var. scardicus, 421. 
SoheueJifferi, 3 otdi., = Oaryophyllus 
var. Scheuchzeri, 432. 

Wallr. Beitr. fl. Hercyn. 
200, = superbus. 

Schlosseri, Williams^ 379, mentioned 
378. 

SchomhcBi, Coss., = gaditanus var. 

maxooGmm, Williams, 4:23. 
Sehraderi, Reichb. Icon. Exot. 9, t. 35, 
— sinensis. 

seoparius, Penzl, = dmbriatus var, 
mntica, Williams, 404. 

Segwieri, Chaix, et plur. auct. Europ., 
= sinensis mr. asper, 430 ; men- 
tioned, 387, 431, 

Seguieri, Costa ex Willk. et Lange, 
Prodr. PL Hisp. iii. 681, = hirtiis. 
Seguieri, Reichb., = collinus, 386. 
Seidlitzii, Boiss., 422. 
serotinus, Waldst. ^ Kit., 408. 

Serpse, Siern, 401. 
serratifolius, Sihth. ^ Sm., 438.^ 
serratus, L(zy)e^r., 458. 
serrulatus, Boiss., = fimbriatus var. 

mucronulata, Williams, 404. 
serrulatus, Broechi, = ciliatus var. 

serrulatus, 443. 
serrulatus, Besf,, 397. 
serrulatus, Schloss, 408, mentioned 
397. 

sessiliflorus, Boiss., 402. 
setisguameus, Haussk. & Bornm., = 
atomarius var. setisquameus, 403. 
siculus, J. et 0. Brest, 445. 
silenoides, Poir. (sp. dub.), 468. 
sinaicus, Boiss., 399, mentioned 402. 
sinensis, Lmw., 429, mentioned 387, 
467. 

SJcorpili, Velen., in Sitzungsb. Boehm. 
0es. Wissensch. 1890, p. 40, = 
strictus var. grandiiiorus. 
slavonicus, Williams, 380, mentioned 
378. 

speciosus, Reichb., superbus var 
speciosus. 

sphacioticus, Boiss. §• Held/r., 458, 
spimlifolius, Schur, = acicularis 
mr. spiculifolius, 394. 
spinosus, Desf., = Acanthophyllum 
spinosum, 468. 
spu/rius, Kern., 46. 
squarrosus, Bieh., 393. 

StawMarms, Tangl, ex Knapp, = 
serotinus. 

stenocephalus, 446. 
steno^etalus, Qris^., 389, mentioned 

sterilis, Stev. ex Boiss. PI. Orient, i. 
605, == humilis. 
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Dianftw St^nhergii, ScMeich. (sp. ■ Dianthns un 
club.^j 4 do. i jiiitoiisD 

Sternbergii, Mer, 394. I uniflonii' 

stramineus, Boiss. ^ HeUr., 395. = arenj 

striatelliis, Fenzl, = raultipunctatus mqinatua 

var. striatellus, 418. ot».r 

strietns, Sr 3m., 463. wyiwfes, 

a^noiies, Sotod. (sp. dub.), 469. orum « 

siiaveolens, Spreng.. 428. 

smvis, Willd. ? (sp. dub.), 468. relntinus \ 

iub^ulu, Out. M. Madrit, 170, = ventriooms, 
brachyantbus. versicolor 

subacaulis, Vzll., 435. bXm Gii 

subbarbatus, 8chir, 383. Armerii 

mbneglectuSi Scbur, = Carthusian- viresce^is G' 

orum var. pumilns, 372. virffatu^^ ’ Pr 

sulmlatus, Timb., = sorratusj 458. virffineus G 

suffnawomja, Willd., =Bisignani, 468. 
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]?7otes upon an Aposporous Lastrea {JSFeplirodiim^^ 

Bj C. T. Drtjery, F.L.S. 

[Read 3rd November, 1892.] 

(Plate XXXIY.) 

The term aposporj has been applied to two abnormal modes of 
reproduction discovered within the last few years upon certain 
varietal forms of Athyrium Filix-fmmina and Folystichmi angU’- 
lare, and subsequently upon some exotic species. In the Athy- 
rium (A. Mlicc-foemma^ var. clarissimd) the usual sites of the sori 
are occupied by clusters of cellular excrescences furnished with an 
indusium, and formed by abnormal development of the sporangia. 
These excrescences, by expansion of their tips, grow out into 
normal prothalli which produce plants of the approximate parental 
type when pegged down upon the surface of suitable soil. The 
spore is thus eliminated from the life-cycle. I exhibit a panful 
of pinnse showing the early stages of development of the prothalli. 
In the case of the Polystichums, of which several examples exist, all 
of similar type (i. e. P. angulare, var. pulcherrimum), though found 
as solitary sports in widely separated localities, a similar type of 
soral apospory is found upon some of them ; but they are further 
characterized by prothalli being also forrhed independently alto- 
gether of the sorus by simple extension of growth of the apices of 
the ultimate divisions of the fronds, or more rarely upon extruded 
venules near their extremities. These prothalii, however, can 
scarcely be considered as normal, being very eccentric in shape; 
and though archegonia and an theridia are produced, and plants 
have been raised by their interaction, these differ widely from 
the parental type, are weakly in constitution, and irregular in 
growth or form. The plants which I have raised from the soral 
outgrowths of P. angulare, pulcherrhium, Moly, are also 
defective and lacking in vigour. This, however, is not the case 
with the Atliyrimi^ the aposporous offspring of which are robust 
and fairly typical. It was my good fortune to discover soral 
apospory in Athyrium var. and Mr. G-. 

B. Wollaston followed with the discovery of apical apospory in 
Polystichum angular e, var. pulcherrimum^ Padley ; and in the 
latter it will be seen that the life-cycle is still more shortened by 
the elision of not merely the spore, but of the sporangium and 
entire soral apparatus. 

So far the phenomenon has only been remarked on adult plants, 
LINN. .TOITRN. — EOTANY, VOL. XXIX. 2 N 
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and the case, therefore, to which my present notes relate is new to 
the extent (1) that not merely apical, bnt a sort of pan-apospory 
has developed itself ; (2) that this has appeared upon a young 
fern seedling only just emerged from the prothallus ; and, finally, 
(8) that the fern is a Lastrea or Ne^hrodimn^ and therefore a dis- 
tinct species from those already recorded as aposporous. 

On July 17, while seeking for bulbils upon a proliferous form 
of Trichomanes radicans kept in a close Wardian case, my 
attention was attracted by what I at first took for a prothallus 
developed by a deposited spore upon the tip of a seedling-fern 
frond near the edge of the pot, a not impossible occurrence, as 
spores frequently germinate and attain the prothallus stage upon 
the fronds of Todeas and other filmy ferns under very close con- 
ditions of culture. The size of the prothallus, however, which 
was nearly fully grown, coupled with the extreme youth of the 
frond which bore it, led to a closer examination ; and then 1 found 
that it was an actual outgrowth of the frond itself, and that, 
furthermore, it possessed a feature I had never observed in 
apical pfothalli before when attached to the frond and not 
pegged down, viz. an abundant crop of root- hairs behind it. 
These, presumably for lack of a suitable nidus, were brown and 
partly shrivelled, but the prothallus itself w^as perfectly green 
and healthy, and clear indications of an incipient cushion were 
visible near the sinus by transmitted light. Antheridia w^ere 
also sparsely visible, but no archegonia. On further examination, 
I perceived that besides this terminal prothallus a number of 
rudimentary ones were projecting from the lateral edges of the 
pinnas, some of them bearing numerous root-hairs, w^hile a hunch 
of root-hairs had also been developed behind the tip of one of the 
pinnae upon an irregular prothallic outgrowth. The frond upon 
which this aposporous development appeared was about f inch 
high, including the long stipes attaching it to the prothallus 
upon wdiich it was engendered. A later frond had formed a similar 
stipes, and was just\ commencing to uncoil ; this, how’-ever, was in 
too incipient a state to show any trace of prothallic outgrowth. 
At the base the stump of a third stipes was visible, presumably 
that of the primary frond thrown up by the prothallus, that 
bearing i:he secondary prothalli being distinctly pinnate, which 
is rarely the case with first fronds. 

Owing to the absence of the primary frond and the altogether 
abnormal character imparted to the second one by its outgrowths? 
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I was unable at the time of making the sketcli whicli I exhibit to 
determine its species. In this sketch, which enlarges the plant 
considerably, the condition of the second frond is given as it 
appeared in Jiilj. Shortly afterwards, as it began to show signs 
of decay, I placed a small piece of loam behind it to stimulate the 
prothallic growth, the result of which has been a partial resusci- 
tation accompanied by a splitting up of the terminal pruthallus 
into several smaller ones, hut no definite progress in the direction 
of reproduction. 

Meanwhile, however, the next frond in succession grew on, 
and at first showed no signs whatever of prothallic buds, per- 
fecting, indeed, its normal growth entirely without a sign of them ; 
this completed, however, au irregularity appeared at the top of ohe 
of the basal pinnae, and very speedily others appeared at all points 
and edges generally, root-hairs and prothalli being developed 
simultaneously. At this stage, too, the flat surface of the Iroiid 
along the line of the rhachis broke out into an eruption of small 
pimples, which very speedily assumed the perfect normal form 
and size of prothalli; so that at the time of writing (Oct. 23rd, 
] 892) the upper part of the frond is completely covered by a 
buncb of prothalli of various sizes, all arising by simple budding 
and extension of the cellular growtli of the frond itself. 

At present the next frond in succession presents no abnor- 
mality save a terminal expansion and furcation of the rhachis, 
wdiich, in conjunction with other specific characters now clear 
enough, proclaim the plant to be a tasselled form of Lastrea, 
presumably the old L. Fseudo-7nas, var. c^nstata ; and this leads 
me to surmise that apospory in this instance is connected with, 
and possibly the outcome of, apogamy., 

Professor Parlow, when he discovered that phenomenon, found 
that Lastrea Fseudo-^nas^ var. cristata, was constantly apogamous, 

e. was constantly produced frpm the prothallus by simple bud- 
growth without the sexual interaction of the autheridia and 
archegonia. That, it will be seen, is precisely the converse of this 
case, where the sporophore buds out directly into the oophore. 
I^'ow, assuming such an origin for the plant under notice, it 
seems to me not at all surprising that, being thus produced by 
simple bud-growth from a prothallus, it should be to a certain 
extent unstable, and apt, if grown under specially close and 
relaxing conditions of culture, as in this case, to revert to the 
prothallic cell-formation from which it has so recently deviated 
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in an abnormal manner and minus that vital line of demarcation 
between oopbore and sporophore which normal] j is drawn by 
the action of the antherozoids npou the archegonial bud. 

Upon close examination of the plant which I exhibit, it will 
be seen not to be alone, a smaller one, exhibiting the same cha- 
racters in a minor degree, being associated with it. The original 
prothallus having decayed, I am unable to determine whether both 
these plants are derived from it; if so, they are sufficiently far 
apart to point to an apogamous origin, since twin plants normally 
produced are usually closely attached to each other. Ac- 
cording to Prof. Bower ^ apogamy and apospory undoubtedly 
occur simultaneously in Trichomanes alatum, Finally, I may add 
that the fern before you has not been in any way stimulated 
by abnormal warmth, but developed its peculiarities in a close 
but cold "Wardian case. 

PESCEIPTIOHr OF PLATE XXXIV. 

Young frond of Lastrea, Pseudo^mas, var. oristata, bearing aposporous protlialli. 

. (Natural size I inch.) 

a. Terminal prothallus, with profuse root-hairs at back. 

b. Incipient cushion. 

i?. Pinna-tip bearing root-hairs, without any defined prothallus. 
pr. Marginal prothalli. 
rh, Eoot-hairs. 

d. Stump of primary frond, apparently eaten off. 

e. Third frond unfolding. 


ISTote on Sikkim Tree-Ferns. By G. Gammie, Jun., of Mongpo, 
British Sikkim. (Communicated by C. B. Claeke, F.L.S.) 

[Bead 3rd November, 1892.] 

[The following note was sent to me with the specimens referred to in 
it, and I comumnicated it to the Society at the Meeting of 3rd Nov., 
1892. Mr. Gammie has a grove of tree-ferns adjoining his Bungalow, 
and has observed them in every stage of fruit. His note was not quite in 
form for publication ; and I have (at the request of the Council) under- 
taken the responsibility of editing it. It should be noticed that Mr. Gammie 
was the first to discover that AlsopMla sikkimensis, C. B. Clarke et Baker 
in Journ. Linn. Soc. voL xxiv. (1888) p. 409, ormta, J. Scott, a 

* ‘Annals of Botany/ vol. i. p. 300, pi. xvi. fig. 35, &o. 
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species that had never been recognized by any one since its original dis- 
covery by J. Scott. The arguments by which Mr. Gammie shows that 
Remit elia deoipiens, J. Scott, was really = Cyathea spinulosa, Wallich, 
have been strongly confirmed by specimens (with remarks) received at 
Kew from Mr. Gustav Mann. The other novel suggestions of Mr. Gammie 
afford much food for reflection to pteridologists. If Mr. Baker and 
Col. Beddome have not accepted all the conclusions indicated by 
Mr. Gammie, it is perhaps because in the tree-ferns^ if neither the in- 
volucre of the sori nor the venation in the segments of the fronds is to be 
relied on for classificatory purposes, the definition of any genus or section 
in the whole group would present great difficulty. — C. B. Clakke, 
2()th Jan., 1893.] 

Alsophila ornata, j. Scoft^^A.. sikkimeiisis, C. JB. Clarh^et 
Raker, ?= A. Oldliami, Bedd, 

In the text appended to the specific description of A, ornata, 
Mr. Scott makes the following remarks : — ^^Alsophila ornata is 
distinguished from A. comosa by its nearly glabrous rhachises and 
costse, the latter being scaly below, and in the more compound 
venation, which is nearly always simple in A. comosa ; and again 
in the living plants by its simple or bifurcating candex void of 
those adventitious buds so copiously produced by the former, 
and the large development of woody bundles in the interior of 
the stem.” 

It is by no means an absolute rule that A. Oldliami should 
bear fully developed adventitious growths on the caudex ; on the 
contrary, many plants can be found on which they have been 
produced, but, from some cause, have perished before a single 
frond has made its appearance. The plants I found of A. ornata 
had either simple can dices or were forked. 

On one of them I saw two adventitious growths bearing small 
fronds ; another had produced them in abundance. 

Sections taken from simple stems of both species exhibit no 
difference in the development of the isolated woody bundles in 
the interior. The arrangement and shape of the lacunse, the 
vestiture and colour of the stipes are identical. A few plants of 
A. ornata which I first saw were either totally barren or sparsely 
soriferous ; and I was disposed to imagine that the abnormal 
development was due to sterility. Subsequently I saw more 
bearing fronds in full fruit. The barren fronds of tiiese were 
large, and had the more or less compound venation. The fully 
fertile segments had all the veinlets simple, or very rarely forked ; 
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Others fertile only on the lower third, or less, "were similarly 
veined under the sori, but immediately expanded and resumed 
the compound venation beyond them. I have seen much-forked 
veins on segments from what were otherwise typical pinnje of 
A. Oldhami* 

I send a small set of specimens (collected by myself) from 
fairly representative plants of A, ornafa and A. OldJiami. Extreme 
forms of both certainly differ 5 but I do not pretend to be able to 
perceive where a line can he drawn between the two species. 

Hemitelta decipiexs, J. ScoU. 

Mr. Clarke distinguishes this species from CyaiJiea spinulosa^ 
Wall., by the much rarer 3-hranched veinlets and the young fruit. 
He" remarks “ that the venation should be observed in the seg- 
ments of the pinnules taken from the middle of a well-developed 
pinna from a barren frond.” A few specimens of the barren 
piimge which accompany this note cannot be included in this 
species as understood by Mr. Clarke j and still they can be found 
on almost every plant, either on separate fronds or intermixed 
with typical piunse. 

Mr. iScott has noted the variation of the venation ; and it is 
strange that Mr. Clarke should have overlooked it. 

I have examined many young fronds, and have found most of 
the thin membranous involucres ruptured at their apices even in 
scarcely expanded pinnje. They are all reduced to more or less 
hemispheric cups long before the sori are ripe ; and in this 
respect differ from those of Qyathea spinulom^ wdiich are said “ to 
dehisce by irregular lines when the sori are ripe.” 

The fertile pinnae of A, Andersom, Scott, which I send are 
interesting, because they show the same tendency to variation. 

A few years ago I sent an extremely developed form of A. glah'a 
under the name of A, ornafa. Although differing in such a 
degree from the type, I have found them growing on the same 
stem ; and this is aii instance of variation in tree-ferns which 
has apparently been unnoticed hitherto. 

The Lepchas, who are versed in such matters, invariably apply 
tlie name “ Dang pashin ” to plants of A, glabra possessing these 
abnormal fronds. 

As far as I have seen, the liability to vary is most evinced by 
plants on which barren fronds abound ; so that, in my opinion, 
the larger development of leaf-surface, and consequently of 
veinlets, is favoured by the sterile condition of the plant. 
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The specimens wliicli I sent oi* A. glalrct^ as wull as those 
which I send now of A, Oldhami, ornaia^ Andey^soni^ and Semi- 
telia decipiens, seem to prove that the venation in all is too 
inconstant a character to he more than of secondary importance 
in distinguishing and separating the species of tree-ferns from 
each other. 


A Theoretical Origin of Endogens from Exogens, through Self- 
Adaptation to an Aquatic Habit. By the Itev. George 
Hehslow, M.A., E.L.S., fe. 

[Bead 17th November, 1892.] 

General Observations. 8up;posed Order of Descent. — There 
seems to have been a general assumption that endogens preceded 
angiospermous exogens in the evolutionary history of plants; 
just as vascular cryptogams are presumed to have been the /ore- 
runners of gymuosperms; though both these groups appear to- 
gether in the Devonian strata. Similarly it has been thought 
that the exogenous Incomplete were the predecessors of the 
petalous forms. The structure of the flowers of the Incomplefce 
together with a study of their cross affinities lead one to suspect 
that they are without exception — unless it be Casuarina — all 
degradations from petalous plants Thus, e.g., there are many 

* See ‘ Darwinism/ by Mr. A. B. Wallace (note, p. 324), where views, similar 
to my own, of Mr. Grant Allen, are mentioned, together with mine. Prof. Fr. 
Delpino has arrived at the same conclusion with regard to the ImorrvpUtcB. 
He observes : — “ Tutti quei gruppi di piante angiosperme cbe per un coraplesso cli 
cause, le quaii ci sono lucidamente diclnarate dalle indagini biologiche, offrono 
im singolare depauperamento di organi florali, per esempioi gruppi delle cupu- 
lifere, delle corilacee, delle juglandee ece., sono da raolti botanici considerati 
come tipi pill semplici e xhii antiebi. 

Ma in realta e tutt’ altro ; e qui si commise Terrore di assumere per tipo di 
maggiore semplicita cio che in fondo non e che un tipo di maggior riduzione ; 
di prender per tipo piii antico cio che non e che un tipo di evoluzione compara- 
tivamente recente.” 

The Professor also adds a note discussing the affinities of Exogens with 
Endogens, in which the following sentence occurs “ fe ben fra le cose possibili 
ehe da un tipo affine alle ninfeaeee per esempio siasi spiccata una stirpe affine 
alle idrocaridee, dalla quale a poco si sarebbe venuto conci'etando un tipo di 
gigliacea, vale a dire il tipo centrale delle restanti monocotiledoni ..... La 
seric natiirale delle piante superiori deve essere espressa come segue : feloi, ginno- 
sperrae, angiosperme dicotiledoni, monocotiledoni.” (* Contribuzioni alia Storia 
dello sviiuppo del Begno Vegetale,* I, Smilace^, pp, 77 and 51. Genova, 188t>.) 
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coianeetioiis between CJaryojphyllece. and the ‘‘ cjclospermous ” 
orders; similarly the are considered to be “ close 

with Malvacece'' (Hooker), <fce. 

On the other hand, while the diflerent orders of eiido<^ens 
have afSmties among themselves, no systematist at the present 
day, I believe, recognizes any real points of connection between 
endogens and exogens • Hence arises a difficulty in endeavour- 
ing to refer the former class to its origin f; especially as Geologv 

lends us little or no aid in any endeavour to trace the history of 
its det^cent J. ^ 

'£.mdences from GeoUgy.~'^ix\ reference to any evidence 
trom Geology, it would seem that plants which were at one 
time supposed to be endogens in the Carboniferous epoch, such 
as the “palm” £oadzdes oocoma, Lindl. & Hutt, and the 
aroid FotUcxte., really belonged to gymnosperms, and that 

earlier than the Trias or 

M. Saporta has described || some fossil plants found in strata 
above the later Jurassic series at Cereal in Portugal. They 
appear to have been aquatic in habit. One of the more remark- 
able IS called Protolemna, and resembled existing ZemntB in 

tbe Dicotyledons (Prod. PI. Nov. Holl. pp. 347, 349). ^ 

lemarks .— De vere origini delle monocotiledoui sono 
tuttoia avvo te m quasi completa oscurita» (Smilaee^, p. 51, note). 

colkcted sufficiit l eonelusion. but had not 

watPT- Tw«- , ®“^ogen8 were in some way connected with 

’ following observation by Mr. W Gardner in his 

paper on Water- fun, s iVroo. Camb. Phil. Soc. 1883. i. 48)^00^^ 

0 put forward a view which has struck me, but upon which I would prefer to 

t se!mfr' “S generally the Dicotyledons with the Monocotyledons 

IZ “u are typically land-plants in their habi ’ 

th la ter on the other hand are of essentially an aquatic nfture." ’ 

™ ® aarlieat plants, described by Sehimper, occurs in the Trias 

1 Comptes Rendus, cxiii. 1891, p. 249. 
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some respects, but it was of a higher type, possessing a stena or 
distinct axis bearing leaves of a very delicate nature and pre- 
senting a venation like that of dicotyledons. Another plant, 
named Protorrkipis Chqffoti, had a limb with deep indentations, 
and a palmately-nerved venation, with many irregularly- formed 
meshes, recalling the structure of various organs of dicotyle- 
donous plants. He concludes with the following observations : — 
“ 11 me semble qu’il en resulte .... que les Angiosperraes 
aiiraient traverse un etat primitif de faiblesse et de subordina- 
tion, en rapport avec le point de depart originaire de toute la 
classe. Les Dieotylees de Cereal, encore faiblement diffcrenciees, 
moiiis eloignees des Mon ocoty lees qu’elles ne le furent a la suite 
de Texterision rapide qn’elles prirent un pen plus tard, affectaflt 
une nervation dont les cotyledons, les bractees et les parties 
stipulaires on involucrales ofTrent encore des exemples, auraient 
ete plus rapprochees des types herbaces de la classe que des 
types ou ordres arborescents, plus elabores et plus arretes aussi 
dans les traits decisifs de lenrs organes appendhmlaires.” 

M. Saporta here inclines to the opinion that the simplicity of 
structure observable in these fossil plants, of which there were 
about twenty Angiosperras, indicates a more primitive condition ; 
but from the nature of the plants described, I think there can 
be no doubt that they were partly if not all aquatic, and the 

feebly differentiated ” structures to have been due to a con- 
sequent degeneration, and are not necessarily indicative of a 
higher ancestry at all. 

Survivals * — The belief, however, that endogens are of very 
early origin — though I shall give reasons for thinking that they 
w’ere not antecedent to exogens — is supported by the fact that 
so many orders of this class include very few genera. Thus, 
according to the ‘ Genera Plantarum’ of Bentham and Hooker, 
there are thirteen orders out of one hundred and sixty-six which 
have only four or a less number of genera, while two orders 
have six. Taken together, therefore, these amount to nearly 
8 per cent, of the whole class. It need hardly be added that 
monotypic animals and plants, as well as those orders and genera 
with but few members, are always regarded as survivals on the 
principles of evolution and represent a lost ancestry. 

Fercetitages of Aquatic Orders . — Supposing the supposition to 
be true that endogeiis were originally derived from exogens 
through an aquatic habit of life, and that at least many of them 
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subsequentlj became terrestrial, one would on d priori gTomids 
imagine that there would still be many aquatic endogens which 
have not yefc taken permaneutly to a terrestrial habit. Such is 
precisely the case; for o£ seventy-four British orders of exogens, 
live only are decidedly aquatic, viz., Nymphceacew, Hlatinacem^ 
Maloragem, Lentihularinem^ and GeratophyllacecB i while aquatic 
species are found in several other orders. 

On the other hand, there are fifteen British endogenous orders, 
and of these eight are decidedly aquatic, viz., Hydroeliaridecd^ 
Juncacem^ 'Erioeaulinece^ Typltacece^ Lemnacece, Alismacete, Naia- 
dacecB, and CyperacecB^ while other orders have occasionally 
aquatic or marsh plants. Hence exogenous aquatic British 
orders are nearly in the proportion of .7 per cent., whereas in 
endogens they reach 53 per cent. 

If we take a wider survey, as, e. g., of all the orders given in 
Le Maout and Decaisne’s ‘ Analytical Botany,’ we find that out of 
224 exogenous orders, 9 may be regarded as aquatic, or 4 per cent. ; 
and of 55 orders of endogens, 18 are aquatic, or nearly 33 per cent. 

Such marked contrasts show that there is some decidedly 
im 2 )ortant connection between an aquatic habit and endogenous 
structures ; for since exogens are more than four times as 
numerous as endogens, the chances in favour of a preponderance 
of exogens occurring in rivers, lakes, ponds, <fec., is much greater 
than that of endogens. Thus, e. y., Mr. Gruppy found about 
twenty-eight seeds and fragments of plants capable of growing, 
of exogenous plants in the rivers Thames and Lea ; while there 
were only about fourteen, or just half the number, of endogenous 
species 

Points op Similarity between Endogens and Exogens. 
Boots, Stems, and Pedicels , — The fact that all the fioral organs 
of endogens are constructed on identically the same lines as 
those of exogens — their ternary symmetry f being the chief 
difference — undoubtedly points to a common origin. It is, how^- 
ever, more especially the vegetative system to which I would 
first draw the reader’s attention. 

How points of similarity of structure in different plants are 

* The Eiver Thames as an Agent in Plant Dispersal,” Jonrn. Linn. Soc., 
Bot. Tol. xxix. p. 333. 

t I have elsewhere shown how this probably arises out of the J-phyllotaxis ; 
and this, in turn, is a result of there being only one cotyledon. ‘ Origin of 
Floral Structures,’ &c. p. 28. 
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either due. to a community of descent and represent afBnity, or 
to similarly adaptive processes. In the case of the two great 
classes of Phanerogams, Exogens and Endogens, notwithstanding 
their great and w^ell-known differences, there are several fea- 
tures which they have in common which point to the former 
rather tlian the latter. In looking for proofs of a community of 
descent, one turns alw'ays towards the least diffei^en tinted struc- 
tures ; and we find them, therefore, in the anatomy of many o£ the 
main roots, in the morphology of thestems of seedlings, in peduncles 
and pedicels, as well as in the fioral organs. In the simplest 
form of roots the arrangement of the elements is exactly the 
same, each being equally pronounced. Indeed, we may include 
those of Cryptogams, such as ferns. M. Ph. van Tieghem hal^ 
described and figured several in his paper on the symmetry of 
plants ^ ; so that, by looking at his illustrations alone, it would 
be impossible to say to which class each belonged. 

Perhaps the most marked distinction between the two classes 
lies in the structure of the woody stems ; but in such simple organs 
as pedicels a common arrangement is to have a definite number 
of cords arranged symmetrically in a circle in both classes, the 
number only being diflerent. Thus, in a crocus there are six, 
while a primrose has five. Again, if the flower-stalk of Anemone 
coronaria be compared with that of a daffodil, no appreciable 
difference is perceptible between them. They both have two 
ovals of separate cords arranged around a lacuna in the middle. 

A similar simplicity is often seen in the first year’s growth 
of herbaceous plants, whenever the fibro-vascular cords are all 
isolated in a circle round the central medulla. Inter-fascicular 
cambium may occur and subsequently fill up the interstices, 
thereby making a complete zone of xjlem. We then get the 
typical exogenous structure. In the case of endogens the 
characteristic difference likewise takes place at the same stage, 
in that the subsequent cords are sei:)arate, but are now scat- 
tered throughout the fundamental tissue. Consequently the 
cortex, medullary rays, and medulla are not isolated as the cords 
are developed. The fibro-vascular cords remain, however, oriented 
as before, the cambium being arrested. 

JSTow this is just what one finds to be the case, in an incipient 
degree, in an amphibious plaut, such as Bidens cernna. In the 

. ‘‘ Symmetrie de Structure des Plantes,” Ann. des Sei. Kat., Bot. 5 scr, xiii. 

p. 5, 1870 ; also ' Traite de Botanique,’ voL i. p, 67o. 
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aquatic submerged stem tbe cords of the xylem remain sepa- 
rated as isolated masses, while in the terrestrial plant they are 
united into a compact and continuous zone of wood, though the 
appi'osimation to an endogen does not proceed further in this 
case, except in a general degree of degradation. 

Again, though ordinary endogenous stems are easily dis- 
tinguishable from exogenous, in some cases there still remain 
somewhat pronounced resemblances. Thus in Taccacece^ Dios- 
corecB^ and Smilacece, it has been observed that the fibro-vascular 
bundles are arranged with a tolerable degree of regularity around 
a central pith. Again, Mobius notes “ that both the structure 
and arrangement of the fibro-vascular bundles of Grerman 
Orchids show a singular approach to exogens. The bundles are 
in a single ring in the uppermost portion of the stem, and show 
at least traces of an active cambium.” ^ 

JEListological Elements. — Besides these morphological facts, 
histology points to a common descent, in that all the details of 
the tiKssues are of the same kind, respectively — parenchyma, pros- 
enchyma, spiral and annular vessels, &c. Each and all can be 
paralleled in the two classes. 

One marked difference lies in the relative degrees of activity 
of the pericycle, which adds to the increase of the diameter of the 
stem of Draccsna t, &c., in an analogous manner to that of the 
cambium ring in exogeus ; but it is now recognized to be much 
more active in the stems of exogens than formerly, inasmuch 
as it is the source of the bast or true liber, and many other 
forms of tissue within the cortex, outside the position of the 
phloem i. 

Lastly, the anatomical details of leaves taken generally are 
the same in both classes, though the distribution of the ribs and 
veins may be different. Even with these, resemblances are not 
wanting, as in the group Lindley called Dictyogens among 
endogens. 

On the other hand, indications of an adaptive character are to be 

* Quoted from Journ. Eoy. Micr. Soc. 1887, p. 428. I have not seen tbe 
original paper. 

t Sachs regards this as an active zone of fundamental tissue, but it is on the 
“ site ” of the pericycle; and that the growth is due to this layer is supported 
by analogy, as in radishes, beetroot, &o. M. Ph. van Tiegliem attributes it to 
the pericycle. 

} See M. Morol's paper, Ann. des ScL Nat., Bot. 7 ser. xx. 1885, p. 234. 
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seen everywhere, both morphologically and histologically * ; and 
the object I have in view is to show that many of the characters 
common, more especially, to the vegetative organs of endogens, 
and regarded as points of affinity, are just those which are cha- 
racteristic of the adaptations of exogens to an aquatic, and, in 
some eases, to other habits of life. 

Points OF Dipfeeehoe between?' E:s'DOGE]srs ajtd Exoge^^s. 
The first difference of importance lies in the 

structure of the embryo, whicii has supplied the names “ Mono- 
cotyledoQS ” and “ Dicotyledons ” to the two Classes ; just as 
the structure of the stems furnishes those of ‘‘ Endogens ” and 

Exogens.” These I shall consider hereafter. 

The first observation to be made is that the development c«f 
the embryo from the egg-cell to the proembryonic condition is 
the same in both dicotyledons and monocotyledons ; e, up to 
the period, and even beyond it, of the quadrature of the terminal 
cell. The visible differences begin when the globular proembryo 
becomes unsymmetrical in monocotyledons. With regard to the 
origin of the single cotyledon in the latter, M. Pli. van Tieghem 
observes t that, of the two cells formed by the first longitudinal 
partition of the embryo-cell at the end of the suspensor, if they 
are equal in size they lay the foundation of a dicotyledonous 
embryo, but if they be unequal then the larger one only becomes 
a cotyledon. 

Judging, however, from the numerous figures of proembryos 

* It must be borne in mind that there is no fundamental difference between 
the two classes of characters “adaptive ” and those indicating assumed affinity.’* 
It was my contention elsewhere (‘ Origin of Eloral Structures/ &c.) to prove 
tliat characters of flowers usually regarded as indicating a common descent, in 
all cases owe their origin to adaptations to the environment, including the 
visits of insects ; then, wdien plants have once established their affinities, which 
are mainly based upon their reproductive organs, other and similar adaptations 
may appear in both the reproductive and vegetative organs, often in widely 
different orders. These, therefore, cannot be called characters of affinity. 
Thus, for example, we find a similar labiate corolla with didynamous stamens 
in more than one order ; the form of a pea-blossom is mimicked by species of 
Pelargonium, Polygcda, and even Gollinda. ; so, too, a pea and a Bignonia have 
foliar tendrils ; air-canals with perforated diaphragms occur in aquatic exo- 
gens and endogens exactly alike, as well as fl.oating leaves with stomata above 
and none below, as in Eanwicidus heterophyllm, HydrocJiaHs, and AUsma 
natans, &c, ; but not one of these can be regarded as indicating affinity, they 
are adaptations alone. 

t Ann. des Sei. !Nat. 5 sew tom. xiii. p. 24. 
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given by Irmiscb, Hegelmaier, Hanstein, and others, it does not 
seem that this idea of equality, or the reverse, in the two cells 
can be sustained. But that the energy of growth is arrested in 
one and not in the other, appears to be tbe real interpretation of 
a monocotyledonous embryo. Hence one only elongates, its 

superior vigour carrying it on in a straight line with the sus- 

pensor, finally making the cotyledon terminal; comparably, 
perhaps, with a vigorous lateral shoot, as of vine or horseehest- 
nut, which finally assumes an asial direction. 

li. Ph. van Tieghem notices that the angular divergence between 
the cotyledon and the next new organ is 180 (generally in 
endogens) ; or, if lateral, 90° (as in esogens). When this latter 
case occurs in endogens, it implies that the one cotyledon is due 
to an arrested condition of the other of two opposite cotyledons ; 
so that the first leaf belongs to a second pair decussating in 
position with the cotyledons. If the first leaf be at 180°, then 
it would, appear to have usurped the position of the cotyledon 
that is lost; but it is not strictly on the same level as the 
cotyledon, in as much as the first leaf is completely included 
within it,’ as may be seen in Asparagus, figured by Irmisch 
The cotyledon corresponds to one of the cords of the root. It 
receives from the tigellum a single vascular cord which trifur- 
cates on emerging. The second leaf receives also a three-forked 
cord, and is found to be e.xactly opposite the cotyledon. The 
third and fourth leaves are also opposite each other. The left one 
of the two accompanying diagrams shows their positions ; while 
the arrows indicate the course which tbe spiral will take when 
the arrangement of the leaf-scales becomes resolved into the 
I system, as represented by the right-hand diagram. This is, of 
course, particularly characteristic of phyllotaxis in exogens. 
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* ‘ Beilrage zur vergleiehenden Morphologie der Pflanzon,’ 1854, Taf. vii. 
figs. 46, 47. B. Brown otiserred that the first leaf of the plumule in Aroidea 
is situate opposite to the cotyledon (Prod. PI. STov. Holl. p. 3a4). 
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As another illustration Sachs igures a transverse section of a 
shoot of Aloe which the first six leaves are distichous. 

The position of the following leaf is shifted through an angle of 
86®, so that the successive leaves at once pass into the | system, 
the leaf numbered 13 being over the 8th after 2 coils are com- 
pleted, the spiral from 1 to 15 being from left to right. 

That the tristichous arrangement is also as easily acquired is 
seen iu this being characteristic of Oi/pemce<r^ &c., and probably 
lays the foundation of the ternary arrangement of the flowers 
of endogens ; consequently the production of a second leaf in the 
ordinary systems of phyliotaxis may be at 120® as well as ISO®. 
Indeed this is probably more often the case than 90®, as M. van 
Tiegliem describes it in Asparayiis ; so that the h and arrange- 
ments are very common among Monocotyledons, as in grasses, 
sedges, orchids, &e.t 

It is interesting to find that Eobert Brown long ago noticed 
this difference between Dicotyledons and Monocotyledons, that 
whereas “ in Dicotyledonibus ejusdem foliola primaria cum eoty- 
ledonibus alternant; in Gramineis et Iroideis contra, in qiiibus 
solummodo e Monocotyledonum classi banc deterininare possu- 
mus, cotyledone opponuntnr ” J. 

Dicotyledonous ’’ Monocotyledons. — Tamus coiimunis affords 
a parallel instance to Asparagus. Dutrochet § has shown that 
the “ first leaf ’’ is situated exactly opposite the cotyledon, which 
remains embedded within the endosperm on germination. He 
has no hesitation in calling it a second cotyledon. It is very 
rudimentary, closely applied to the globular epicotyl, has a 
median nerve, though it is very delicate in texture and trans- 
lucent. It never turns green, though exposed to light, and dies 

* Text-book, 2nd cd. p. 193, fig. 152, I do not think he describes it cor- 
rectly. ■ 

t I have fully explained how the ordinary system of phyllotaxis has arisen 
in my papers “ On the Variations of the Angular Divergences of the Leaves of 
lielianthm tiiherosmy Trans. Linn. Soc. vol. xxvi. p. 647 ; and “ On the Origin 
of the Prevailing System of Phyllotaxis,” cj?. cii. 2nd ser, vol. i. p. 37. See also 
‘ Origin of Ploral Structures/ chap. ii. p. 7 ^eqq^. 

J Prod. FL Nov. Holl. p. 347. 

§ ‘‘Observations sur la Forme et la Structure primitives des Embryons 
Vegetaux,” Nouv. Ann. du Mus. iv. 1835. Graf zu Soims-Laiibach gives a 
series of figures illustrating the growth of the proembryo of Ta.nms comm'mm, 
well showing the development of one cotyledon and the arrest of the other : 
Bot Zeit. 1878, Taf. iv. figs. 21-25. 
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some days after its appearance. II resulte de la que I’embrjun 
seminal du Tamme est veritablement dicotyledon.” The next 
leaf is situate in a plane at right angles to that passing through 
the cotyledons. The germination, Butrochet observes, agrees 
exactly with that of Asparagus. 

M. Ph. van TieghenVs observation, therefore, appears to afford 
good reasotis for suspecting that the presence of only one coty- 
ledon is simply due to the partial or total arrest of the other, 
I say partial, for in some cases considerable discussion has arisen 
concerning the nature of the appendage to the embryo, opposite 
to the single cotyledon of certain grasses^. Several botanists 
regard this as a rudimentary cotyledon. M. Ph. van Tieghem’s 
objection to this view is based on the fact that it is devoid of 
vessels ; but this does not seem to me to be of any weight, since, 
as organs degenerate, so do the fibro- vascular cords tend to, or 
quite disappear. Thus, while Frimula has cords in the place of 
the missing stamens, has none, though its stamens are 

opposite to the petals, as in the former plant. Again, stipules as a 
rule are provided with cords derived from the lateral members 
of the vascular system of the petioles ; but in some desert 
species of the lUecebracece^ as Polycarjpon sinaitica and Poly-- 
cmycea fragilis^ the scarious stipules have no trace of vessels of 
any kind whatever. Again, a quadrangular papilla occupies the 
position of the pistil in the male flower of box, and a conical one 
in that of Lychnis dioica ; but the cords which should have been 
supplied to the carpels stop short at some distance below it in 
the former, and are totally wanting in the latter, &c. 

In fact, the presence of cords is a mere question of degree of 
degeneracy; and considering how feeble the cords are, even in a 
cotyledon, tlieir function being to convey nutriment to the 
plumule and radicle, it is just what one w^ould expect, to find 
them totally absent, when there was no nutriment in the rudiment 
at their disposal. 

^"‘Monocotyledonoi^s^' Dicotyledons, — Tiie question aidses, as- 
suming a monocotyledon to have descended from a plant with 
two cotyledons through an aquatic habit, do we find any instances 
in support of this view, among existing dicotyledons, which are 
now aquatic, or have presumably descended from water-plants ? 
IMore than one order supplies us with such. JJrapa natons^ for 

^ As in JEgitogSi Oat, Lolhm temidentum^ &c. 
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instance, of the Ilaloragece^ is a good illustration. It has one 
cotyledon which remains within the testa, as is so often tlse 
case with endogens, the other being rudimentary. Eannncuhis 
Mearia supplies another case. Tbongh this plant is not no^v a 
true aquatic plant, yet it flourishes vigorously by the waterside, 
and has, I think, without doubt descended from an aquatic 
plant. . . 

Irmisch has given a description and plates illustrative of many 
details of this plant ; and adds a feature wliich I had not noticed, 
particularly cliaracteristie of endogens. The single cotyledon 
when fully developed has a long sheathing petiole, forming a 
closed tube at the base, excepting a small orifice, from wliich the 
plumule can escape. It thus forms, as also occurs in Cixrimt 
Bulhocastanum, whatMirbel called a “ eoleoptile” in endogens. 

The peculiarities which seem to warrant the conclusion that 
B. Ficaria was originally an aquatic plant are the lacuiue with 
symmetrically aiTanged circumferential cells in th.e stems and 
petioles, both having exceedingly lax parenchymatous tissue, and 
the widely separated cords with deficiency of supportive tissue, 
the cords becoming anastomosed at the nodes. The cordate form 
of the leaf resembles that of other floating leaves of true aquatics . 
The upper epidermis of the leaf is provided with stomata nearly 
double in number those of the lower side, the ch]oro|ihjU being 
pretty abundant in the cells of the lower epidermis, but very 
sparing in those of the upper, that is, irrespective of the guard- 
cells of the stomata. 

Lastly, it has one cotyledon, tlje other being suppressed. This 
species does not seem to ripen its fruit often in England, but, 
from some sent me which were apparently ripe, I found most of 
the seeds to be only half developed, with no discoverable em- 
bryos. In one, how^'ever, the endosperm was copious, but the 
embryo had not advanced beyond the proemhryonie condition. 
Ilegelmaier also describes and figures it in this condition f. On 
the other hand, Irmisch figures it with a conduplicate cotyledon 
remaining within the endosperm during germination. Hence it 
maybe inferred that the cotyledon may exist in different degrees 


of development, or rather of degradation, in this plant ; 


^ ‘ Beitriige ztir vcrgleiehenclen Morpliologie der Pflaiizen/ i^ls. i. & il, 1854. 
t ‘ Vergleiehenrle ITntersuchungeii iiber Entwioklmig dicotyledoner Keime/ 
Taf. i. Hg. 25. . ■ ■ ■ 


I Op. cit. Taf. ii. figs. 1, 2, 0, &(*. 
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Ab other instances of tlie so-called pseudo-monocotyle- 
doiious ” plants among dicotyledons, Mirbel mentions the 
“ bulbous fmnitary,” Bulhocap7ios^ Cyclamen, some species of 
Cereiis, and Guarea iricliiUoides of the Order lleMacem. These 
I have had no opportunity of examining. 

It must always be remembered that more than one cause may 
produce the same or analogous effects in plants ; so that w'hile 
I attribute the total or partial arrest of one cotyledon to an 
aquatic habit, a similar arrest may arise from atrophy in conse- 
quence of the way in which the embryo is folded in the hud-. 
This, I think, is well seen in Ah'onia arenaj'ia^ , An analogous 
case of arrest occurs in the structure of the conduplicate leaf 
0 ^ the lime, in which one side of the base can grow more 
freely than the other on the expansion of the bud. The result 
is that the adult leaf is oblique at the base. The same result 
occurs in the elm. Sometimes the check to grow^th is carried 
so far as to completely detach the small basal lobe as a distinct 
leaflet. 

As another instance of degradation, XTtricularia may be men- 
tioned. Hegelmaier t also describes the embryo of JErigenia 
bulhosa, Nutt., an anomalous umbelliferous plant, which has its 
embryo greatly reduced, scarcely amounting even to the pro- 
embryonic condition. 

The most instructive instance, however, would seem to he that 
of Carwn JBuTbocastammt ; for if the reader will compare the 
series of figures given by Hegelmaier of the development of the 
embryo of Sparganium ramosum § with those by the same author 
of this umhelliferous plant, which produces a mouocotyledonous 
t'-mbryo, it will he seen that there is no appreciable dilference 
betw^een them. The various stages of development up to that of 
a globular proembryo are identical. Then begins the asymme- 
trical growth in both alike, by one cotyledon acquiring a more 
vigorous development in an axial line, so that the now elliptical 
form of the proembryo bulges a little at the base ||. Finally, the 


* Figured by Sir J, Lubbock, * * * § 0n Seedlings,* vol. i. p. 31, fig. 64. 

t Vergl. Unters. Entw. dicot. Keime, p. 144, Taf. viii. figs. 1-2, 

t Op, cit, Taf. vii. figs. 28-41. 

§ Bot. Zeit. 1874, Taf. 10. 

J Cf. op. dt.f e. ff, fig, 38 of Carum with fig. 20 of Sparganwm, 
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form in Carum JBidhocastanum assumes, that of tlie embryo of 
■' wheat, as also figured by Ilegelmaier 

We thus see why one cotyledon is terminal and the other nearly 
basal, namely by the arrest of the development of one cotyledon. 

The linear cotyledon described and figured by Irmiseh has a 
prolonged sheath, through an orifice of which the plumule escapes. 
We thus have the additional feature of a coleoptile characteristic 
of monocotyledons, just as described in Bammcidus Flearia. 

There -would seem, therefore, to be no fundamental difference 
between this embryo and that of wheat, excepting in the deep- 
I seated origin of the primary root of the latter and the presence 

I of its sheath or eoleorhiza. 

I Garum Bulhocastanum and C. Garni are not aquatic plants; 

S but there are reasons for thinking that these two species as well 

\ as other umbelliferous genera characterized by having linear 

I cotyledons and finelij dissected foliage may have been so ances- 

I trally. Such are, for examf)le, Gumimim Ggyninum^ Ilyrrhis 

I odoraia^ Meim atliamanticxim^ Bcandix Becten-Veneris^ and fennel ; 

; as well as the linear-leaved or phyllodinous Aciphylla squarrosa 

I and species of Biipleuriom, 

I The resemblance of the cotyledons to that of Baniinculm 

I heterophylhis is very marked; while (Enantlie FheUandrimn 

I ' furnishes both kinds of dissected foliage, the submerged and 

I aerial, and thus shows how the above-named terrestrial plants 

may have been aquatic at first* 

j Brs. Q-ibelli and Perrero have lately studied the ovule of Trapa 

I natans, L.f Prom their point of view the mature embryo is to 

I be regarded as an amorphous mass or a true thallome on which 

I is developed a single bud, the plumule. The more general view 

I lield is that it is a degraded embryo possessing only a single 

i ^ perfect cotyledon, the second being represented by a minute 

scale reminding one of a similar scale or lobule in the embryo 
of some grasses, &c. The authors regard the degradation of 
the embryo as resembling that which occurs in parasitic atid 
seiuiparassitie plants such as OrcMdece^ Orohanche^ QynomoTmm^ 

^ Yergl. Unters. Eiitw. dicot, Keime, cf. fig. 4 6 Canm with fig. 39 of wheat 
on the same plate. The corresponding figures of Byargmiitm are ohly partially 
outlined, 

t ^'Tntorno alio sviluppo dell’ ovolo e del seme della Trapa not am, Ijy 
‘ Malpighia/ v, 1891, p. 156. 

I ^ 
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Balam^om, Monotro^a, Ouscuta^ <fec., and in some aquatic 
genera, e.g. Zostera^ SydrocJicms, TJ tricularia^ and we may add 
Mmiuneulm Mcaria* 

The antliors give a useful epitome of the opinions of botanists 
on the seed of Tra^a, from Adanson, 1763, to Wittrock in 1887. 
Tor example, Gaertner says The cotyledons are unequal, the 
one being very large and thick, the other minute, subrotund and 
seale-like, adjacent to the base of the radicle. The plumule is 
very minute, lying concealed within the small cotyledon.” He 
adds, “It oscillates, like IT^elumho, between Monocotyledons and 
Dicotyledons; and since during germination only a single 
cotyledon comes to light, strictly speaking it would be asso- 
ciated with Monocotyledons.” A. L. de Jussieu (1789) asks 
whether the one-lobed seed did not show affinity with J^aias; 
or rather, being bilobed, with perigynous stamens and corolla, a 
four-fid calyx and four petals, it ought to be ascribed to the 
genus OnagriB, Hofmeister, like other writers, recognizes the 
great inequality in the size of the cotyledons, the formation of 
the plumule in a fissure at the base of the cotyledon and covered 
by a scale, which he regards as the second cotyledon. He says 
that tliere is - no principal root in Trafa, as also is the case with 
Geratofliyllmh Naiade<s^ and OreliidecB. His associating Cerato- 
jpliyllum^^s dicotyledonous aquatic genus, with Monocotyledons 
is interesting as affording another corroborative instance of 
an aquatic medium being correlated with an arrested primary 
root. We shall see, however, that this feature is a general one. 

Geratophyllum illustrates another point. We shall see that 
the first leaves of the plumule of members of Nym^hceacecd 
are greatly degraded by arrest ; and in this genus the lower 
leaves of the plumule have even assumed the character of coty- 
ledons. The single cotyledon of Trajya is not lateral but 
terminal as in monocotyledons ; and, except in the absence of 
endosperm, which, however, is a characteristic feature genei-ally 
of aquatic monocotyledons, the authors observe that the develop- 
ment of the embryo resembles that of typical monocotyledons. 

The association by these authors of Trajya natans with the 
embryos of parasitic as well as with those of other aquatic mono- 
cotyledons points to another and very potent cause of degene- 
ration, which often produces very similar features in the ovules 
and seeds and even a greater amount of degradation in the 
vegetative system, as seen in the total absence of chlorophyll. 
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Theii' idea o£ regarding the emhrjQ oi Trapes in the light of 
a tl) alius is paralleled by the view of Agardh with regard 
to monocotyledons generally. This author raised the question 
whether it was desirable to regard the embryo of mono- 
cotyledons and of dicotyledons as very distinct, and came to the 
conclusion that a monocotyledonoiis embryo was a degraded state 
of a dicotyledonous one ; and indeed he uses the same expression 
"'thalloid” for it as now proposed by Brs. Gibelli and Berrero. 
He tliixs wrote: — Veriim in iis qubque Monocotyieis embryis, in 
quibus pars cotyledonaris a radiculari quam maxima distincta 
videretur, Ine partes vix iis diei possunt vicibus fungi, qiue in 
Hicotyleis embryis horum organo rum propria sunt. Si igitur 
perfi'ctissima etiam moiiocotylea embrya eum evolutionis grackim 
proxiioe teiiere videntur, qtii in imperrectioribiis quibiisdam 
Dicotyleis einbrvis cernitur, nonne verius est statuere, Mono- 
cotyledones potiiis eas formas esse, qua^ propter imperfectam 
embryi fbrmationera in inferiori quodam gradu constiterint, 
qnam proprium quendam et Dicotyleis paralleluiri plantaruin 
typum?”^ 

Origin of the Sheaf Jiin g Petiole^, — A well-nigh universal feature 
of the leaves of endogens is their sheathing the stem in various 
degrees and not infrequently completely surrounding the latter, 
as occurs in palms, Oijperaeem^ &c. This is characteristic not 
only of endogens but also of many aquatic exogens, as of TJm'- 
heUiferm, Panunculacem, &c. In an ordinary leaf of any exogen 
with a narrow and stiff petiole, there is either a single central 
cord or midrib, or else associated with it at least one pair of 
lateral cords which have arisen from points in the axial xylem- 
cvlinder at some distance right and left of the central one. 
AVhen a leaf has a sheathing base, however, there are generally 
present a larger number of lateral cords departing from points 
distributed more or less over the vvhole circumference and 

^ ‘ Theoria Systematis Plantarurn/ per Jac. Geo. Agardh, 1858, p. Ixxxiii. 
e sliall see below that Butroebet came to a similar conclusion for the si rue - 
liire of tlie stem of endogens ; and I shall give reasons for drawing a like 
inference from the study of tlio foliage. 

t This section should follow later when treating of leaves, but I insert it 
liere, as i wish to endeavour to account for the caleorMza or sheath over the 
radicle of endogens. It also fonus the fileoJe or first leaf-sheath of the plu- 
mule of grasses. See Van Tieghem’s paper, “ Observations anatomique.s sur 
le Cotyledon des Graminees” (Ann; des Sci. Kat./Bot, '5 ser. lorn. xv. 1872, 
p.2T6,‘pl3. 13, 14). ' 
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entering into the slieatb. This tendency to “break up” the 
xylem-cvlinder, bo to saj, is found in many exogens with sheath- 
ing leaves ; as well as the production of central or medullary 
cordsj which is particularly characteristic of TJmbellifercB^ e. g. 
Silans pratensis The structure of the fibro-vascular system 
of the nodes of stems of umbelliferous plants appears to be 
particularly significant j for sections through those of fennel f, 
carrot, &C.5 show an extraordinary amount of confusion in con- 
sequence of the departure of large numbers of cords for the 
leaf-she:itb. If sections be made at the node of the aquatic 
stem of Limnoclia'Hs Huniboldtii^ or that of a flowering-srem of 
a Narcissus, a very similar confusion will be seen, certain cords 
isolating themselves, being destined in the latter plant for the 
spathe. In both cases it may be observed that the nodal con- 
fusion follows upon regularly arranged zones of fibro-vascular 
cords in the internode below. 

A '“further fact follows. In consequence of so large a number 
of cords entering the petiole, the latter often reveals a struc- 
ture, as seen in a cross section, identical in appearance with that 
of an endogenous stem. Such is well seen in Angelica sylvestris^ 
Caltha palustris^ Hannnculus JLingua^ Tommasinia Szowitsii, 
and Myriopliyllum proserpinacoides J. These tend to form a 
similar nodal plexus, while the cords of the petiole of the first- 
named plant form a very irregular circle surrounding a Ijsi- 
genous lacuna. 

The nodes of the ahove-mentioned exogens differ from those 
of endogens in retaining a central medulla, the confusion of 
the latter spreading all over a transverse section ; but Eanun- 
cuius Ficaria advances a step further in this direction by occasion- 
ally sending a branch completely across the centre. 

The above-described coincidences in structure between aquatic, 
umbelliferous, and other exogens and the sheathing bases of 
wtII nigh all endogens is, to say the least, highly significant §. 

^ “TJeber das centrale Gefassbiind el-system einiger XTmbelliferen,” H, W. 
Reiohart, SB. der mat.-nafcurwiss. Cl. Akad. der Wiss. Wien, xxi. 1856. 

t BeBaij does not appear have seen the “confusion” I speak of; his 
figure (Yergl. Anat. Vegetationsorg. p. 241) giving no idea of what takes place 
at the nodes. 

f The last two were obtained from the Botanic Gardens, Cambridge. 

§ After the above paragraph was written T came across the following 
interesting passage in a letter from M. Mirbel to M. Deleuze, entitled “ Con- 
siderations sur la maniere d*etudier rifistoire naturelle des V^getaux, servant 
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It may be added here that a plexus is found in the Fipe7*ace<s^ 
which also have medullary cords exactly as in Oommehjna, 

Origin of the Coleorhha. — Xow, not ouly is there a signifi- 
cance in the existence of sheathing petioles in aquatic exogens, 
which thus appear to point to the origin of this prevailing 
feature in endogens, but it may supply the interpretation of 
the eoleorhiza in the embryo of Grasses, <&e. ; for the sheatlnng 
base of the leaf is not only characteristic of the fully developed 
condition, but would seem to be also applicable to the cotyledon ; 
or, conversely, what commences in the embryo is continued up 
in the leaves. In Grasses, though the sheath of the true leaves 
is partially split, unlike that of the Ogperacece^ yet the sheath of 
the fiz\st leaf, formed without a blade, is entire. This is what 
Mirbel called tlie pileole.’^ Now the broad basal attachment 
of the cotyledon (and perhaps the homologue of the sheath of 
the opposite cotyledon may be jiresent as well) and the axial 
root are all fused together at the region of the in-^ertioii ofi the 
cotyledon (shield). The root diferentiates itself below, sepa- 
rating away from the sheathing coleorhiza,” wdiicli it finally 
pierces at the basal end, and thus becomes endogenous. On the 
other hand, the plumule is generally included iu a fold of the 
cotyledon or else in a sort of tube formed by the basal part of it, 
called by Mirbel the coleoptile ” ; or, again, it may lie between 
the lobule and cotyledon, which are fiat as in the oat, just as in a 
dicotyledon. 

I would thus suggest, but purely hypothetically, that the 
coleorbiza of certain endogens, as of Grasses, may represent 
decurrent sheaths of the two cotyledons united ; or, perhaps, of 


d’Introduction A. un travail Aiiatomique, Physiologique et Botaiiique sur la 
Famille des Labiee3”(pp, 8, 9): — “La plupart des earautArcs do I’anatomie 
coiiiparee dys veg^daux se doivenfc tirer de certains rapports entre la disposition 
des Viiisseaux nourrieiers et la inarclie des developpeuiens .... Ainsi, pour citer 
qiielques exeuiples, les filets vasculaires dispost\s a la circonCerenco des jeuues 
tiges nionucutjUalones produiseiit iiecessaircmeiit des feiiilles engainante.s 
dont oil recomioit le type dans I’unite de cocyh'doit et dans la structure de cet 
organe ; et, par uiie consca|Lierice naturolle, rmiite de cotyledon est Tindieo do 
rengaineuient des feuilles, et la forme de celles-ci revele Torganisation des 
tiges. Ainsi, ies liges dieotyledones a feuilles engainaiites ont uue eeoree 
organisee a la luaniere des tiges moiiocotylcdones [On peut voir fncilernenfc 
cette organisation dans la plupart des OmbelUferes {mte)], et ces dernieres, 
lorsque leurs filets viennent A se r^iinir en coache, produiseiit, an lieu de 
feuilles engninanles, des feuilles rctrecies a leur base/ 
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one only completely investing the axis, terminating below and 
rounding itself off, over the I’adieular extremity of tbe embryo. 
Malpighi, I believe, first drew attention to it in Grrasses, and 
Eicliard generalized upon it and thought all monocotyledons 
were endorliizal.” Mirbei, however, disputed this conclusion, 
and showed that many, as Palms, rrere exorhizal, and remarks 
concerning the coleorliiza, ‘‘ Elle appartient yisiblemeiit an coty- 
ledon ’’ That it is a different thing from the ruptured cortex 
over all other roots is clear from the fact that the inner surface 
of the tube of the coleorhiza is perfectly regular and provided 
with what may be called an epithelium. Consequently it is not 
at all covered with that irregular condition of the cells which 
surrounds a secondary imot which has dissolved and absorbed 
the cortex of the mother-root, through which it makes its way 
out. Mirbei, however, elsewhere seemed to regard the coleorhiza 
in this light, for he says : — A bien considerer la coleorhiza, ce 
ii’est autre chose qu’une ecorce plus on moins epaisse, qui se 
detache d’elle-iiieine de chaque mamelon radiculaire ” t« 

Fseudo-coIeorJnza of Tropseolum.— Some light may be perhaps 
thrown on the origin of the coleorhiza in endogens by the study 
of the embryo of Trojpmolum, In this plant the cotyledons are 
very thick, a cross section of one being a semicircle ; each has 
a groove dowm the middle. This indicates a eonduplicate con- 
dition, which is seen to characterize the other leaves in the 
plumule. . By making transverse sections from below upwards 
to tlje insertion of the cotyledons, the apex of the radicle with 
a pileorhiza of loose cells is observed quite free in the centre ; 
while the thick sheath is made up of four ‘‘quadrants,’’ united 
in pairs : that is to say, they represent downward and pointed 
prolongations of the two cotyledons, which are thus proved to be 
sagittate in form The four “ quadrants ” curve inwards below", 
nearly meeting over the tip of the radicle. These two pairs of 
downward prolongations form the sheath or “ pseudo-coleorhiza.” 

ISTow", if we suppose them to be completely welded together, 
they w"ould form a perfect coleorhiza over the end of tlie radicle. 
As a matter of fact they are so closely adpressed together that 
they are in places near the circumference practically coherent ; 


* “ Examen de la Division desYegetaux en Endorhizes et Exorkizes,” p. 427. 
t ‘ Elements de Botanique/ i. p. 81 . 

X Cf. Irmisch’s figure — hmchyceroSy Hook., unid tricolonm. 
Sweet, r.ach ibrer Knollenbildungf' Beitr. Yergl. Morpb. Pfl., Taf. v. fig. 5. 

r-i' 
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the line of union being just indicated by the two delicate epi- 
thelioid layers. 

I would also invite the reader^s attention to the series ot 
figures by Hegelmaier tracing the development of the embryo of 
Tropmohm* However, neither ho nor Irmisch appear to have 
noticed tiie four divisions making the quadrants, which are 
so far distinct as to have a minute hole just over the tip of 
the radicle. Consequently Hegelmaier’s figure ^ is evidently 
wrong. Sir John Lubbock rightly describes itf. Irmiscli, 
however, shows the separation as seen in one direction J. 
Trecul § has described the basipetal origiu of the lobes in Tro- 
2)(Boliim, and e3:plaiQs how the peltate blade is formed by a basal 
outgrowth connecting the lowermost lobes, as occurs in Nelwii- 
bium and TTmbilicits. 

On examining the embryo of Tropceolum majus for the pur- 
pose of studying the nature of the pseudo-coieorbiza and compar- 
ing my observations with Irinisch’s figures, there seemed fb be 
several points which suggested an ancestral aquatic habit. Thus 
it will be seen ii that the first series of leaves formed on germi- 
nation resemble those of IsywplKBd and Bagittaria, The first is 
a subulate phyllode ; the second has a linear spathulate blade j 
the third is subhastate, or somewhat suggestive of the adult 
leaf of Mejiyanthes trifoliata ; the next being lobed and peltate % 
T. tricolor. The orbicular leaf of T, majus suggests a similar 
origin to that of Cahomha, Victoria^ Nehimhium^ and Hydrocotyle] 
for in addition to the above features the stem of Troptsolumi 
has regularly formed air-canals, as in true aquatic plants, and 
water-pores over the "nerve-endings as in eiidogens. Lastly, 
Tropceolmn has the marsh-plants Limnantlies and Mmrhea as its 
nearest allies. It will be seen hereafter, when comparing the 
germination in the Nymplimacem with that of Sagittaria and the 
Aroidetjc^ how that the sagittate form is pre-eminently charac- 
teristic of both an aquatic and an endogenous type of leaf. 

Tergl. Uiiters. Entw. dicot. Keime, Taf. ix. fig. 28. 

t On Seedlings, i. p. 207- 

J Beitr. Yergl. lilorpli. Pfl., Taf. v. figs. 17, 19. 

§ “8nr la .Formation des Feiiilles,” Ann. des Sci IS^at. ser. xx. 1853, 
p. 235, pi. 23- figs. 85-91 {TroptBolim), pi. 25. figs. 153, 154 {felumhiiim). 

II Op. eif. Taf. V. figs. 0-9. 

% liicMrdia fuiiiislies the intermediate condition of having sagittate-peltate 
leaves. These are aerial, but represent the aquatic form. Further observations 
on the Aroidem will be made hereafter. 
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In concludiiig this part of the subject, I think the reader will 
agree with me that there is at least enough presum ptiye evidence 
to frame a theory that the monocotyledouous embryo has been 
derived from a dicotyledonous one by a suppression of one 
cotyledon ; and that the cause of this suppression, as also, as we 
shall see, that of the primary root together with various degrees 
of degradation of the first leaves of the plumule, are due to the 
degenerating effect of the aquatic medium in which the ancestral 
endogens originally and primarily grew. 

It should always be remembered that similar effects often 
follow in plants from various causes. Especially is this true in 
the case where organs show signs of degeneracy. Thus, the 
prgembryonic state of the embryo may presumably be the result 
of water in the cases mentioned in this paper; as, also in 
UtncuJaria. It, however, also occurs in the OrcTiidecd, which 
are not aquatic, to which I have elsewhere alluded It is 
found associated with other very degenerate conditions in many 
parasites ; audit is also to be seen in saprophytes. 

Evideivtces eurnished by the Order Nymph2eace.e. — As 
the NympliceacedB are particularly remarkable for possessing 
many points of agreement in structure with endogens, it will be 
advisable to give somewhat in detail their peculiarities ; as these 
will indicate in a collective manner the grounds for helieVing 
generally that endogens acquired their peculiar features through 
adaptations in a similar way to a watery medium. 

Structural Eesemblahces betweei^t NYMPHiEACEiE ahh 
Ehbogens. — Much discussion was raised half a century ago upon 
the anatomical structures of NymplicBacece^ as to whether they 
indicated an endogenous or exogenous position for this order. 
The final decision was based upon the dicotyledonous embryo, 
though it was recognized that they possessed several points of 
structure showing similarity with endogens. It did not, however, 
appear to have occui’red to the observers that these very points 
of supposed affinity witli endogens were simply similar results 
of adaptation to a watery medium. It is in the method of germi- 
nation, the structure of the roots and rhizomes, and the develop- 
ment of the foliage where the resemblances will be found t. 

^ ‘ Origin of Floral Structures/ &c. p. 280. 

,t For a full discussion up to the date of the work, see ’ Flcra Indiea/ by 
Drs. Hooker and Thomson, vol, i. p. 233 (1855), 
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Germination, — The embryo has two thick cotyledons, which 
remain within the seed-coat, and in the case of Nelumhium with 
the radicle as weli^. The radicle of other genera of this order 
protrudes and develops a filiform primary root, or it is alto- 
gether arrested (Huoker and Thomson). The plumule ascends 
from between the cotyledons and gives oft strictly opposite 
leaves in a plane at right angles to that of the cotyledons. Of 
these two, one has a vaginate petiole : this sheathing insertion of 
the leaf, as pointed out, is another feature eminently charac- 
teristic of aquatic plants wliether they belong to exogens or 
eudogens. The other leaf is reduced to a mere filiform or 
subulate petiole, and has no rootlets. It would seem that the 
arrest has not afiected tlie cotyledons in this case ; but it h^is 
influenced the first-formed leaves. In the cases of Trapa natans 
and Eaminmlus Ficaria, &e., as already mentioned, it has 
reduced the two cotyledons to one only, or, still further, to the 
proembryo nic state. 

If the arrest of one coiyledon be due to an aquatic medium, it 
must take place while the embryo is developing within the 
embryo-sac. It bas often been observed that wdiile terrestrial 
endogenous plants have tbeir seeds supplied with endosperm, 
those of endogenous aquatic plants and orchids are generally 
devoid of it. This may {)erhaps be correlated with a similar arrest 
having atfeeted the embryo siinultaaeously. Thus Herr F. 
Hegelmaier describes several abnormal embryos of J^vphar 
luteumm which the two cotyledons are more or less completely 
united into a sheath, split only on one side ; but the two halves 
(corresponding to the two cotyledons) have heen developed very 
uneqtiaUij^ one of them being usually several times as long as 
the other f. 

Although members of the l^ymplimacecB are usually regarded 
as dicotyledonous, we have here an important and independent 
witness to the gradual arrest of one cotyledon. 

Arrest of pj'imary Boot, — The next peculiarity of germination 
is the tendency to, or complete arrest of the primary or axial 

^ “ Etudes smatoniiques et organ ogeniques sur la Victoria regia ^ et anatomie 
coaiparee du Heliimhmn, du Kiiphar, et de la Victoria,^' par H. A. TrecuL 
Arm. Sei. Kat, Bot. 4 ser. i. p. 14.'). 

t Extract from Journ, Eoy. Micr. Soe. 1802, p. 387 ; a notice of Herr Hegel- 
maier’s paper, Jahr. Heft. Ter, vaterl. Naturk. Wurtteniberg, 1890. p. 88. 8ee 
Hot. Centralbl. xlix. (1892) p. 21fi. 
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root, with the subsequent development of adventitious roots in 
an ascending series, which is, of course, one of the most charac- 
teristic features of endogens. The stem thus assumes the form 
of an immrted cone. It is, however, bj no means infrequent 
ill aquatic esogens. Thus it is characteristic of Wymphisacece, 
and is very obvious in aquatic members of Tlmhelliferce 
as (Enanthe Fliellandrium. It occurs also in Oeratophyllum 
demersim. 

Mirbel so long ago as 1810 discovered the cause of the arrest 
of the primary root in endogens. He says : — J’ai cherche si la 
physiologie n’expliquoit pas ce phenomene. J’ai trouve que la 
radicule correspond au cotyledon, qu’elie est nourrie par lui, et 
qice son deperissement a lieu a Tepoque oil le cotyledon se fletrit. 
J’ai trouve en outre qu’il existe une relation bien manifest© 
entre les radicelles laterales et les nouvelles feuilles, en sorte que 
chaque feuille est en rapport avec une ou plusieurs radicelles.” ^ 

The arrest is not couhned to the primary root in the iVyw- 
phcBacecp, but is continued into the first formed leaves, which 
thus pass through various stages of development, assuming in 
succession the following forms — linear, spathulate, sagittate, and 
hastate, before that the blade can arrive at the rounded form 
so characteristic of ^floating leaves of "Water-lilies t, as also of 
Limnantliemum^ Hydrocharis^ &c. 

I think, then, we can perceive with Mirbel the clue to the 
arrest of the primary or axial root of endogens. Since the 
development of roots depends upon the foliage, it is easy to see 
that when cotyledons are raised above ground and act as leaves, 
they can maintain the existence of the tap-root and enable it to 
grow until the foliage 'of the plumule is developed, and so carry 
on the same work, as in mustard or any other ordinary terrestrial 
exogen. Again, if the cotyledons remain below ground, the 
plumule at once develops its leaves perfectly, as in the oak, and 
its foliage can then nourish the tap-root instead of the cotyledons 
doing so. 

In submerged aquatic plants, however, the first leaves are 
more or less rudimentary and arrested in character. Moreover, 
being under water their assimilating powers are greatly impeded. 

* ‘‘Examen de la Division des V^g^taux en Endorhizes et Exorhizes/’ Ann. 
Mus, d’Hist. Fat. 1810. 

t See Tr^cul, Ann. Sci. Fat., Bot. 4 s6r. i. pi. 12. fig. 1, and Barber, “ Oh a 
change of Flowers to Tubers in Nymphcsa Lotics,^^ Ann. Bot. iv. p. 105, pi. v. 
fig. 13, 
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The consequence is that the primary root, which must be sup- 
plied with nourishment from the first formed leaves, aufiers and 
fimillj perishes. This is true for aquatics of both classes ; but, 
having become an hereditary feature, it is now characteristic of 
all endogens, whether they be terrestrial or aquatic in habit. 

An illustration of the above may be seen in the germination o£ 
Trapa natans. One cotyledon is large and furnishes food- 
material to the primary root j but the other cotyledon is atrophied. 
The consequence is that one side of the hypoeotyl and root is 
nourished more than the other. This causes a curvature towards 
the side on which the atrophied cotyledon lies, and induces the 
hypoeotyl to develop a quantity of adventitious roots on one, 
the underside, only The main or tap-root soon appe%rs 
to cease growing ; so that the stem gradually assumes the well- 
known form of an inverted cone, characteristic of Indian corn 
and other endogens. A similar stem may be seen in aquatic 
UmbeUifercB. • 

The Boot-cap or Pileorhiza. — M. Fialiault, as far as I am aware, 
was the first to discover a marked difterence in the development 
of the root-cap of endogens from that of exogens t, in that it is 
early separated and grows independently of the initial cells of 
the rest of the root, in the former ; but it is not so in exogens. 

M. Ph. van Tieghem has explained how this comes about J. 
He contrasts the two kinds of root-cap as follows : — “ Chez les 
Dicotyledones etles G-ymnospermes, e’est i’assise la plus exterae 
de Fecorce qui subit une serie de cloisonnements tangeutiels, 
ordinairement centrifuges, et qui prod uit ainsi la zone corticale 
exterae, dont Tassise la plus exterieure devient Tassise suboreuse, 
tandis que tout ie reste, developpe eii direction cen tripe te, forme 
la zone corticale interne. 

“ Chez les Monocotyledones et les Hympheacees, Tassise corbi- 
cale extexme derneure indivise et devient rassise pilifere ; c’estla 
seconde assise qui subit le cloisonnement tangentiel centrifuge ex, 
prodiiit la zone corticale externe, dont Tassise la plus exterieure 

devient Tassise subereuse 

“Chez les Dicotyledones, a part les Hympheaeees, ehez les 
Gymnospermes, chez les Ljeopodes et les Isoetes, Tassise la plus 

^ See Organ. Yeget. par. A. P. dc Candolle, tom. ii. pi. 55. 
t “ Recherclies sur PAccroissement terminal dc la B>acine cliez les Plianero- 
games,” Ann. des Sci. Kat. (> ser. vi. 1878. 

+ ‘ Traite de Botanique,’ tom. i. p, G94 seqg. 
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interne cle I’epiderme compose demeure, apres rexfoliation des 

autres, indefinimerit adhdrente a Tecorce de laracine 

Chez les Monocotvledones et les ISTyinpheacees, au contraire, 
Tepid erme s’exfolie tout entier, il devient tout entier la coiffe, et 
c’et?t Tassise externe de Tecorce, dont le contour est lisse, qui, 
une fois mise a nu, devient Tasaise pilifere. Celle-ci est done cle 
nature corticiile. Sous ce rapport ces pjiantes se comporteut 
comme les Crjptogames vasculaires ordinaires.” 

With regard to the cause of the isolation of the root-cap in 
endogens, M. van Tieghem writes as follows — “Elies se 
detachent cTordinaire, et cela de deux rnaiiieres differentes. 
Tantot la couche moyenue des membranes se gelifie, se dissout, 
le« cellules des diverses files longitudiuales s’isoleiit et la coiffe 
va s'emiettant pour ainsi dire k la peripherie dans uii liquide 
visqueux. Chez les Monocotyledones, la gelificatioii frappe 
jusqu’aux membranes externes de Tassise peripherique de Tecorce, 
ce qni fait que Tassise la plus interne de Tepiderme se detache 
commes les autres. 

“ Chez les Dicotyledones, elle s’arrete a la ligne de gradins qui 
separe Tavant-derniere assise de la derniere ; il en resulte que 
celle-ci ne se detache pas.’’ 

With regard to initial cells, M. van Tieghem observes that in 
Wu])liar lutemi and Victoria regia the cortex has only one, the 
central cylinder haying two. In NgmpTicea^ both cortex and 
central cylinder have each but one initial cell f. 

As parasitism and sapropbytism, as well as an aquatic habit, 
are associated with an arrested embryo, it is interesting to find 
that the latter of the first two habits is also correlated with a 
like method of forming the root-cap. Prof, E. Oliver has 
described and figured the process in Sarcodes sanguinea, and 
mentions that it also occurs in Monotropa J. 

“ 'Rheaii de ^outienr — There remains another feature which 
M. Ph. van Tieghem has noted, which appears to distinguish 
endogens from exogens, namely, what he calls “le Eeseau de 
soutien de Tecorce de la racine”§. He describes a great 

* Trait4 de Botanique/ i. p. 699. 

t “ Becherches comparatives sur TOrigine des Membres endogenes dans les 
Plantes vasculaires ” par M. Ph. van Tieghem et M. Douliot. Ann. Sci. ISTat. 
7 s4r. tom. viii. 1888, pi, 8. figs. 107-118. 
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mimber of f^enera of Dicotyledons and G-y innosperms ; but 
unfortunately makes no mention of aquatic plants. As far 
as iiegatire evidence goes, this may be due to the fact that 
he did not find it in any such plant, as he says was the case with 
all endogens. Now we know that the mechanical supportive 
tissues ail become degraded or vanish in water-plants : so the 
absence of any reseau de soutien would be exactly what one 
would a 'priori expect ; and if my contention be a true one, then 
a like absence of it from endogens can be accounted for. With 
regard to this apparatus, he says that it is of a precocious nature 
and lasts hut a short time. It is diiferentiated at a short distance 
from the extremity of the root and exfoliates later with the cork, 
of which it forms a part. It occurs either upon the endod^’in 
or is subepidermal, or else at some intermediate position in the 
cortex. It is formed by the cells being thickened in various 
patterns on the interior and radial walls. 

Of course the signiiicance of the above-mentioned observations 
lies in the fact that tlie JS^ijmpliceaceco and other w'ater-plants, &c., 
agreeing with endogens in so many points afford accumulative 
coincidences w^hich collectively support a very high probability 
of the direct descent of existing endogens from aquatic exogens. 

Dimensions of Vessels, — M. de Bary records another point 
in wdiich Jspmpliceacce agree with endogens generally, namely, in 
the size of the vessels of the xylem in the roots. Describing 
those of endogens, he says The xylem-bands, consisting of one 
ora few rows of elements, usually begin at the periphery with a 
short uninterrupted radial band of narrow trachem, which become 
gradually wider towards the inside. These are suddenly followed 
in the centripetal direction by one or a few very wide, reticu- 
lated or pitted vessels A rationale of tliis fact may be that, 
being submerged plants (as are the Nijmpha;ace(s, and theoreti- 
cally all endogens were so originally), larger vessels are required 
for the flow of a superabundance of water; just as large or 
several water-pores are often found at the ends of submerged 
leaves, as in CallitricJ^e, With such, indeed, sometimes the 
tissue surrounding them actually breaks down, leaving a large 
hole instead, as occurs in Myriopliyllum^%[>z,'\ 


* Comp. Anat. &c. p. 357. 

t An analogous interpretation may perhaps explain the occurrence of large 
vessels in the earliest formed vrood of certain trees, as of the oat, ash, and 
Casiairia msca. These trees are very late in putting on their foliage, conse- 
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The Foliage of Flumules compared. — The partial arrest of the 
priinarj leaves of the pluimile in the NympliceacecB would seem 
to explain another contrast which Eobert Browai first pointed 
out. In his observations upon Gycadeoe in his ^ Prodromus/ he 
says : — “ Plurnulse autem evolutio cum priori classe [i. e. Mono- 
cotyledons] inagis convenit ; in his omnibus eniin, G-rainineis 
Aroideisque exceptis, foliola primaria hujus organi semper 
abortiva et squamuliformia, vel merae vaginae sunt,, dum in 
Dicotyledonibus omnibus folia perfecta evadunt ” (p. 347). It 
is not clear wdiy he excepts Grasses, for of this order he 
remarks: — •‘‘Pluimila nuda vagina propria inclusa, foliolis pri- 
mariis in folia perfecta nmtatis ’’ (p. 168). This “proper 
sheath ” or “ pileole ” is simply the first leaf of the plumule 
itself. Of the Aroidece, he notices with regard to the plumule: — 
“ Plumula 2-3-phylla, foliolis margine involutis, exteriore coty- 
ledoni opposite ejusdem rimse marginibus amplexo, plus minus 
denfidato ! interiora opposita amplexante ” (p. 334). It would 
seem, therefore, that in this respect Aroidece would stand alone ; 
Bentham and Hooker, it may be added, regard this order as a 
very isolated one. 

The peculiar feature alluded to above of the primary leaf or 
leaves of the plumule being more or less arrested and scale- or 
sheath-like in endogens, receives its interpretation from an aquatic 
habit, as revealed by both ]Sfymy>h(Bacece and Sagittaria, 

Fliizome. — The peculiar anatomy of the rliizome of the Nym- 
phceacece long ago caught the attention of botanists. Trecul, who 
devoted a year’s study to Nuphar luteum alone, came to the 
conclusion that “the structure of the stem is w^hat prevails in 
the greater number of plants which have one cotyledon ” ; and 
from a further study oi Victoria regia he expressed himself more 
positively, in that he was “ confirmed in his opinion of the 
analogy of structure that exists between Nymphceacem and Mono- 
cotyledons.” 

Hooker and Thomson thus write; — “Commencing with our 
own analysis, we found that the rhizomes presented a central me- 
dullary mass, surrounded by a tolerably well-defined zone of 

quently the sap, which must have been accumulating and rising as the tem- 
perature of the spring and early summer increased, now requires *extra-sized 
vessels to carry it off ; the later formed vessels, as, c.g., of the oak, being quite 
diminutive in diameter. 

' * He describes it by the specific name lufea. 




OBIGIjS- of ENjDOGEI?'S FEOM! EXOGEl^S, ^511 

vascular bundles. They differ fi’om Exogeus in wanting liber, 
wood“wedgeSj and medullary rays, and in tbe confused arrange- 
ments of tbe vascular tissue ; and from Eodogens in the vascular 
zone surrounding a column of pith, in tbe arrangement of tbe 
vascular fascicles and in their composition. Our conclusion was, 
that the structure was quite reducible to a very low and deranged 
type of exogenous stem, such as might be expected to occur in 
an axis of Ttvbicb all tbe internodes are crowded into tbe smallest 
possible compass, and in a plant the habit and general arrange- 
ment of whose organs of support and nutrition differ so widely 
from that of ordinary exogen s.”^ 

Analogous forms of degradation occur elsewhere. Thus, a 
feature of what may be called ea^cessite degradation has bet* * * § n 
noticed by botanists in several aquatic exogeus and endogens, 
wbicb renders their structure more or less identical. Thus 
M. Caspary has shown that Aldromnda vedculosa possesses^ the 
same structure as submerged endogeus, especially of tbe tribe 
Sgdrilletjd oi Ilgdrocliaridacem ^ as, oi JElodea ca7iadensis'\. 
Similarly, M. van Tiegbem points out+ that Utrioularia has 
certain resemblances to endogens as follows : — “ L’axe du 
faisceau est occupe par un unique vaisseau dtroit forme par une 
file de cellules superposees, a cloisons transverses fortement 
obliques et imperfordes ; ces cellules sont annelees, et leurs 
anneaiix assez espaces alternent et lii avec quelques tours de 
spire. Ce vaisseau appartient done h, la classe des vaisseaux 
imparfaits, sur lesqnels M. Caspary a appele, en 1862, Tattention 
speciale des anatomiates, et qui, tres-repandus cbez les Mouoco- 
tyledones, oii M. Mobl les decrivab dans les Palmiers des 1831, 
sont tres-rares, aU contraire, cbez les Dicot)dedones, oil leur pre- 
sence exclusive dans tons les organs n^a ete signalee jusqu’a 
present que dans V Aldrovanda^ le Monotropa, ie Nelmnbium et 
les Nymplieacees M. van Tiegbem adds in a note that he has 
been assured that Gtmnera^i a subaquatic plant, has also all tbe 
vessels of the petiole of this description. Ceratophjllum may bo 
also compared with Naias in this respect. 

* FI. Ind. i. p. 236. Later writers appear to confirm these view's. See De 
Bar/s Comp. Anat. p. 252. 

t Bull, de la Soc. botcle Fr. 1858, p. 716; Bot, Zeit. 1859, 1862. 

X “ Anatomie de rUtriculaire commune/^ Ann. des Sci. Nat 5 .s^r. tom. x. 
1869, p. 64. 

§ Caspary, Monatsberichte der Berliner Akademie, luillet 1862. 
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We thus see tliat the form of vessel described above is of a 
degraded or arrested type, aod that on tbe one band it is the 
result of water, or parasitism or sapropbytism, and on tbe other 
it is characteristic of endogens generally, in which it has become 
an hereditary feature handed down from the time when the 
ancestors of existing endogens were aquatic t. 

Origin of the Endogenous arrangement of Cords , — I would here 
venture to suggest a possible origin of the normally scattered 
arrangement of the fibro-vascular cords of endogenous stems. It 
will be seen from the figure given by De Bary of Nelumhium J, 
that the cords in a long internode are arranged in concentric 
circles. The five outer zones have been traced into leaves ; some 
obscurity remains with regard to the inner circles. Now, when 
we remember that such simple herbaceous flowering-stems as those 
of Anemone, a Daffodil, and Alocasia odora § have their cords 
arranged in more than one zone, we begin to suspect that the 
zones of Nelumlium represent a first stage of disintegration of 
the compact zone or xylem- cylinder characteristic of exogens. 
This last is of course correlated with the requirements of 
strength; hut this is not necessary in submerged or subterra- 
nean rhizomes. With these are correlated degradations (such as 
M. Costantin brought about by experiments). The order of 
retrogression, therefore, may be speculatively suggested to be 
as follows: — Pirst, the cords of the xylem-cy Under remain 
isolated, no interfascicular cambium completing the zone ; 
secondly, a second series of cords forming another zone belong- 
ing to the next sheathing-leaf, instead of uniting by intercala- 
tion with the first, forms a second circle, then a third would 
follow; and a fourth, and so on. The result would be a series 
of concentric circles, as seen in Nelumlium. Moreover, the leaf- 
traces consist of groups of five each (in Ngmplicea), three to 
four groups being seen in a transverse section, tbe lateral cords 
reaching diametrically opposite points |i. The last and easy 

^ Chatin figures many cases of imperfect 7658618 as occurring in parasites ; 
only the individual cells are usually “ barred or subscalariform instead of 
annular. See, e g., those of Bydnora, pi. xcii. (bis), vol. ii. of his Anat. Comp, 
des Yeg. 

t De Bary’s Comp. Anat. p. 369 ; cf. pp. 277 and 340. 

X Comp. Anat. &c. fig. 112, p. 265. 

§ “ Eecherches sur la Structure des Aroid^es ” Y. Tieghem, Ann. des Sci. 57at 
5 B^r. tom. vi. p. 95, 1866, pi. i. fig. 6. 
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stage reached, when the ioterGodes are arrested, may, perhaps, 
result from a simple dislocation of the cords, so that the regular 
series of circles is broken up, and the ordinary type of an endo- 
genous stem results. 

I^he Madiciferom Henfrey, who examined the rhizome of 
Victoria regia^ brought out a point of some importanee; in that 
he noticed the fibrous plexus, which is now called the radici- 
ferous net,^’ so characteristic of many endogens, from which arise 
the cords to supply the ad¥entitious roots. While, however, 
this net is distributed over the whole surface of the central 
cylinder * in ejidogens, so that roots can arise any where, in 
Victoria it is isolated at the bases of the leaves, so that roots 
only arise at those places. Hence the presence of the localised 
radiciferous nets shows another approximation to the endogenous 
type. After describing the characteristic features of Endogens 
and Exogens, Prof. Henfrey wrote: — ‘^Applying these con- 
siderations to the structure presented by the stem of Vicloria^ 
we find unmistakable resemblance to the typical structure of 
Monocotyledons in the arrangement of its bundles, and the 
entire absence of that kind of regularity which produces an 
annular appearance of the fibro-vascular structure in a cross 
section ; the great number aud the isolation of the bundles, and 
the absence of a central medullary region, are especially monoco- 
tyiedonous ; and the relative position of the bundles in their course 
is closely in agreement- The chief difference consists in the 
collection of the binidles together into a kind of cord, where 
they run out from the central region into the petiole f-— which 
arises from the comparatively narrow base of the leaf at its 
origin in the g>unctum vegetationiSf^zuS in the existence of 
numerous bundles connected with the roots running up and 
down and around the stem in the region immediately within the 
rind. The former of these points indicates an agreement witn the 
Dicotyledonous type ; the latter departs less from the Monoco- 
tyledonous type than from the Dicotyledonous.” 

In Nehmhium codo2:iJiglhim’M.. Trecui noticed a complete zone 
of vessels, their axes often horizontal, surrounding a medulla. 


* Ongiue et Insertion des Racines Adventives,” L. Mangin, Ann. des SoL 
Kat. G ser. xiy. 1882, p. 210 ; cf- pk 11. figs. 21, 22. 

t ‘‘On the Anatomy of Jldvria regiz” part ii,, Phil. Trans, 1800, p, 470. 
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Prom this zone arises the adventitious roots ; while he figures 
the attachment o£ the roots to this zone in Nupliar luteiim as a 
funnel-shaped process consisting of branching tracheides, not at 
all unlike what takes place in endogens; indeed, M. Trecul 
observes with regard to the adventitious roots : — “ La structure 
et raccroissement sont aussi eeux des racines des Monocotyle- 
dones.’V . . . “An point d’origine de ces racines, les faisceaux 
du centre sont unis entre eux par un cercle vasculaire, qui relie 
le system e des vaisseaux de toutes les racines adventives qui 
naissent du meme plan transversal”*^*. 

Other ’Exogeiious Stems ivith scattered Cords.— Nymphce- 
acecd^ however, are by no means the only exogenous group with 
scattered medullary bundles. There are doubtless other causes 
besides water which may bring about a disarrangement of the 
cords ; one of these appears to be a climbing habit. The relaxation 
of the effort required for self-support results in an alteration of 
the characters of the xylem zone, in that the wood fibres become 
less lignified and the vessels larger and more numerous. Accom- 
panied with these features is a different arrangement and often 
origin of fibro-vascular cords. The OucurlitacecB BJTLdiJSiperacece, 
for example, both illustrate the occurrence of medullary bundles ; 
while that oi Feperomia is particularly interesting from the 
present point of view, as it is practically identical with that of 
Commelina f. 

We have already seen some analogous degradations between 
the embryos of parasites and of aquatic plants ; the former also 
furnish others in the structure of the stem. Thus species of 
Yiscmi have an irregular circle of very unequal-sized cords. 
Mfzodendron has two concentric circles of completely isolated 
ones. Lastly, Cynomorium coccineum and Relosis guyanensis 
have them scattered through the ground-tissue exactly like any 
endogenous stem f. 

There are, of course, many other instances of medullary cords 
in exogens, both in the stems and petioles, as in several of the 

* Ann. Sci. ISTat., Bot. 4 ser. i. p. 165, pi. 14. fig. 13, ‘‘Eeeherches sur la 
structure et le d^veloppement du NupJiar lutea f and Ann. des Sci. Nat. 3 ser 
tom. iv. 1845, p. 286, pi. 10. fig. 4, pi. 11. fig, 11. 

t See descriptions and figures in De Bary’s Comp. An. of Phan, and Ferns 
pp. 248 and 269. \ 

J For figures, see Ohatin, Anat. Comp, des Yeg. vol. ii. pis. xciii. and xcvii. 
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IJMhellifercB^^ ia Amarmithm^ Plif/lolmm dioicaj species of 
Actace, Thaltcfritmf^ liorbaeeoud genera of iti some 
Cycadece^ &c. 

One is not; prepared to suggest the causes in each casoj for not 
enough is known of the habitats and cliiiiatal conditionSj, not 
only g£ existing species, but of their ancestors. 

Ail I w'ouid inaiutairi is, that as far as the typical endogenous 
stem is concerned, it would seem to be probable, from a study of 
the X^mpkceacece above all others, to have been due to the par- 
ticular degenerating eifect of a watery habitat. 

As the monocotylcdouous embryo has been considered by 
several botanists as ot a thalloid or less diifereiitiated type than 
the dicotyledonous, one which I would regard as being more 
degraded, so the stem is looked upon, not as a differential form 
on a par with that of exogens, but as a degradation from it. Thus 
Dutrochet wrote : — La theorie que je vieiis d’ exposer plac^ les 
monocot}dedons au dessous des dicotyledons dans les degres do la 
perfection organique. Les monocotyledons offrent veritablemeiit 
un arret de formation ; ils se sont arretes a 1’ organisation gem- 
maire, qui n’est que transitoire chez les dicotyledons, lesquels ont 
atteint un degre plus eieve de rorganisatiou vegetale J. 

This arrest and, so to say, degenerated disorganization I would 
attribute pidmarily to an aquatic medium. 

Foliage of Victoria regia and Sagittaria SAGXTTiEFOLiA 
compared , — Although the ty 2 )ical character of submerged leaves 
of exogens is to be dissected with filiform segments and that of 
eridugens to be ribbon-like, the first leaves of some of the JSFgm- 
plimacem when germinating bear a remarkably close resemblance 
to the forms of the leaves of Bagittaria which these latter assume 
according to the depth of the water. Thus, in a germinating 
plant of Victoria regia the first leaf is altogether deprived of a 
limb, being reduced to a petiole with a median nerve ; the second 
has a lanceolate limb, the third being hastate, the fourth sagit- 
taie-peltate. The subsequent perfect leaves are orbicular- peltate. « 

Similarly with Bagittaria mgittmfoUa there are rihhon-iike 
phyliodes in deep water, the plant when bearing them alone 
being known as the form Valliemri folia. Then follow coasecu- 

* I)e Bary’s Comp, Anat. Ac. p. 253. 

t Ibid, for deUiils of the structure of the bundles. ® 

I “ Observations siir la forme et la structiwe primitives des embrjons 
vegctaux,” p. 165. IN'ouv. Aun. du Mus, d’Hist. ]!fat. tom. iv. 1835. 
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tively, as tie surface of the water is approached, the spatbulate 
and hastate forms. Finally, there occurs the sagittate type, but 
this is now aerial. The sagittate-peltate is attained by Michardia, 
but the orbicular form is not reached in these genera. M. Co- 
stantin figures an individual plant of ^agittaria which bore> after 
a small number of submerged leaves, some floating oblong- cordate 
leares ; but the truly circular form is, however, characteristic of 
the endogen Hydrocharis and imitates that of Lminanthemum^ 
Nupliar^ Galtha, &c. among exogens. Conversely, the ribbon- 
form so characteristic of endogens is imitated by those of Lobelia 
Lortmannii Limosella aquatiea^ Littorella lacustris^ Sijppuris 
mlgarisy md. Callitriclie in exogens. 

9 

The Poems of Aquatic Leaves due to Self-ad aptatiok to 
THE Ektieokmekt.— That all the -forms of leaves, submerged or 
floating, represent so many adaptations to their environment, is 
partkulariy well seen in the formation of the linear-ribbon-like 
form of endogens and the dissected type of exogens ; for these 
can he produced at will. Thus M. Costantin has shown that 
if a leaf of Sagittaria which has begun to form a sagittate blade 
near the surface be suddenly plunged into deep water, the form 
is instantly changed ; the blade now develops an elongated point, 
attempting, in fact, to return to the deep-water ribbon-form. It 
ultimately assumes an elongated-hastate shape. I have, however, 
a specimen in which all the three points appear to have been 
aflbcted ; and although the blade is sagittate, the points have 
grown out into elongated and narrow prolongations. 

As another adaptation, I have found grasses growing com- 
pletely submerged, the leaves of which had assumed the ribbon- 
form, while the anatomy was the same as that of ordinary and 
normal ribhon-like types. 

Similarly with Manunculus Jieterojphyllus^ leaves can often he 
procured, one half being of the floating type, the other half of 
the leaf being dissected ; and if an aerial terrestrial plant with 
dissected leaves be plunged into water, all the adult leaves at 
once perish, new ones in adaptation to water soon taking their 
place ; but all half- dev el oped leaves continue to grow, their new 
growths, however, conforming to the watery medium. 

That the floating leaves also assumed forms in adaptation to 
their conditions is presumable from the fact that similar forms 
are found in widely different plants, as mentioned above ; and 
such, therefore, cannot be regarded as any indication of affinity : 
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as, <?. y., between the endogenous Sydroehark and the exogenous 
Limnanthemum. 

We are indebted to Mr, W. P, Hiern for demonstrating tbe 
truth of the above inference; for he has shown by mathematical 
calculations that the best form of the margin of floating leaves for 
resisting the strains due to running water is circular, or at least 
the seYeral portions of the mai’gin would be circular arcs ; showing 
that nature had adopted what was most serviceable in this respect 
in such leaves as Raniincnlics lieteropJiyUm^ NyinplKBaGem^ Lim- 
nantliemum, and Rydrockaru. 

Mr. Hiern concludes his paper with the following remarks:— 

It is a tenable hypothesis, and by no means improbable, that 
during much or most of the time when actual growth is taking 
place and when the velocity of the current is subject to many 
and various vicissitudes, the plant has the power of adapting 
its growing efforts to the circumstances just necessaiy for its 
development ” , 

EiiBEroific Character oe the Leaves op Exhogexs.— -That 
the prevailing ribbon-like form of submerged leaves of eadogens 
is of a more embryonic ” character than the dissected tyj)e of 
submerged leaves of exogens, would seem to be shown by thovse 
of Rippuru and QalUtriclie. The leaves of those plants, in fact, 
resemble cotyledons. GalUtriche has three ribs radiating from 
the base, while RippuTis \i^i^ a still simpler leaf^ As long as a 
stem develops its foliage under water, the leaves of these plants 
at once assume the delicate elongated form so characteristic of 
endogens ; whereas in Victoria tbe submerged leaves (like those 
of Ranunculus Jieteropkyllus) are adopted *from a more adult 
stage of growth. Consequently the first leaf in the Nympli(sace(B 
is not flattened out and ribbon-like, but more resembles a chan- 
nelied petiole without a lamina. 

Erom the above considerations one arrives at the conclusion 
that those terrestrial endogens wTiich still retain a linear form 
{e. g. Grasses) or ensiforin {Iris) or other similar type of leaf, or 
rather phyllode, may be regarded as representing the ancestral 
submerged ribbon -like form ; and those endogens with distinct 
blades of a lanceolate shape {Oonvallaria^ Rpiyactk^ JPariSi Ac.) 
or cordate {Maiantliemum) represent the floating types of existing 
aquatic endogens; while the sagittate form, so characteristic of 

^ “ A Theory of the Forms of Floating Leaves ia certain Plants,” Proc. Camb. 
Phil. Soo. pt. xiiL, 1872. 





518 HEV. GEOEGE HElS-gLOW Olf A THEOEETICAL 

the AroldecSjhas primarily arisen, like the same forms in the 
Nym^lK^acem and Bagittaria^ from an aquatic habit. 

Oeigin oe the ALOEiDAii TYPE OP Leae. — A particular ex- 
ample of leaf may be here mentioned, namely that of Btratiotes 
aloides. This plant has leaves of the ribbon-form provided with 
what I would call “ dog-tooth ” cells at intervals along the mar- 
gins. They have nothing in common with the teeth of an aerial 
serrated leaf, as that of a rose, or a dentate aerial leaf. Such 
projecting cells are not uncommon on submerged leaves, and may 
even take the form of subulate bristles, as occurs on the tips of 
the segments ofBammculus JieterogJiyllm and in the “ traps ” of 
UtriculaTia, 

Comparing the foliage of Btratiotes with terrestrial forms, we 
seem to see it repeated in Fandanus^ the leaf of which has parallel 
venation with rectangular cross-bars. It is also provided with 
very similar teeth. We may, perhaps, advance a step further 
and recognize the same submerged type of leaf as the origin of 
that of Aloes, which have supplied the specific name to Btratiotes^ 
although these plants have now acquired an exactly opposite 
hahit of life to an aquatic. 

The “ JiTKCEOtrs ” type.— T here is yet another type of leaf 
which may he briefly mentioned here 'which is more or less cha- 
racteristic of certain orders of endogens, hut of certain aquatic 
plants only of exogenous orders. This is the well-known jun- 
ceous type, in which the leaf is not infrequently flstular and sep- 
tate. This occurs in species oi Fimcus which furnish the name, and 
may be also seen in and Crantzia lineata and 

many other plants. As it is associated with an aquatic habit, the 
inference is justifiable from all analogy that it is the watery en- 
vironment which has brought it about. 

YEiVATioisr. — It will now be desirable to give a brief series of 
forms to show, on the one hand, how terrestrial endogens have 
arisen from aquatic endogens ; and, on the other, how these latter 
arose from aquatic exogens. A study of the venation will illus- 
trate this process remarkably well. 

In comparing the venation of the leaves of terrestrial endogens 
with that of aquatic endogens, and again with that of some 
forms of aquatic exogens, we at once see very close resemblances ; 
so that a series can he readily made from extreme simplicity, 
d8 of FLigpuris^ Zostera^ or FotuftiogeioTi gTcmiTicuTTi, to dOanius 
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communis Sin^ Arum wliieii have adopted, p'., the 

same process of inarching of the yeius^ near the margin as is 
so characteristic of exogens, together with a perfect system of 
reticulations between the stronger ribs. 

Some such series may be formed of the following:— Commencing 
with submerged leaves, as Hippuris^ Zostem marina^ and Fota~ 
mogeton gramimum, these have from one to tliree or more delicate 
ribs about equal in strength, rimning parallel to one another from 
end to end with no cross-bars t- 5?he aerial leaves of B^arganiutu 
ramosum are in this condition, while a terrestrial form with greatly 
strengthened ribs is Narihecium ossifragum. In Fotamogetou 
crispum the leaf is reduced in length and broader ; in Sparganiuni 
natans the leaf is long and narrow ; but in both the lateral ribs 
are now joined by well defined cross-bars, at an angle of about- 
45° in the former and at right angles in the latter. The outer 
series in the former are connected with a delicate marginal rib. 
A much broader leaf, framed on the same plan, is that of Otici- 
mndm fe nest rails ^ the ribs being equal in strength and united by 
cross-bars at right angles to them- An exactly similar venation 
appears to have clnmacterized species of Naiaditu occurring in 
the Liassic strata near Bristol ; while JBandanus ^ of living trees, 
and Goodyera repens^ of herbs, have a similar venation. 

Passing on to floating leaves, natans furnishes the 

next type of venation. It has pointed-elliptical blades with curvi- 
linear ribs ; but instead of having cross-bars, the interstices are 
now filled in with reticulations. The leaves of LiVmm auratum 
represent this type among land-plants of endogens. We may, 
perhaps, see an important diflerence at this point, namely, that 
the rule may, perhaps, be found that reticulations do not appear 
unless the leaf is exposed to air and light. On the other hand, 
the quadrangular spaces between the ribs and cross-bars are the 
result of being submerged. This appears to be proved by the 
leaves of certain exogens which are now aquatic in habit, in 
which the reverse process may be seen to be attempted. Thus, of 

^ For convenience of distinction T call the longitudinal cords “ ribs and 
tlie lateral branchings -‘veins” forming “cross-bars*^ and “ reticulations.” 

t ‘Zosiem fnrnisbe.s a peculiar form of cross-bar ; for it does not merely unite 
two adjacent ribs, but runs between the two surfaces of the leaf, horizontally or 
obliquely, across several ribs, always terminating abruptly in the side of a rib. 
It does not consist of “ liber-libres,” of which the ribs are solely composed. It 
is difficult to make out from dried specimens the nature of these “ rods.” They 
fracture transversely easily. They require further investigation. 
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Mammculus Flammula and JR>, Lingua the long linear-lanceolate 
aerial leaves have already acquired an approximation to the 
characters of the submerged leaves of endogens ; L e. so far as is 
shown by the general equality of the strength of the ribs, by tlie 
endeavour to place them parallel to one another, though they 
still issue from the midrib, and by cross-bars now assuming a 
regularly parallel position, all inclining at about 45° to the ribs. 
Similarly in Polygonum amjgMbimi the hairy terrestrial leaves are 
elongated, with a comparatively strong midrib ; the numerous 
lateral veins are pinnately arranged, with inarching margins. The 
blade of the hairless ^ floating form is much shorter, with a weaker 
midrib, but the lateral veins are similar. The venation of the 
thin submerged leaf is quite different. It has the midrib reduced 
to the same size as the lateral ones, which now run as parallel as 
possible, starting at a very acute angle from near the base. The 
marginal inarching' is becoming lost. 

Of submerged linear leaves of exogens, Lobelia Lortmanni has 
a ribbon-like leaf, which in form exactly resembles a submerged 
endogenous leaf; but an inspection of the venation shows at once 
that it is an adaptation from a reticulated exogenous type. As 
in the preceding, the ribs are as parallel as possible, while irre- 
gular reticulations are retained. 

A still further degradation is seen in Limosella aguatiea. The 
leaves of this plant have long petioles with spathulate, linear, or 
bluntly lanceolate blades. In these the ribs run parallel in the 
petiole and are curved in the blade, without cross-bars. 

Gallit riche and Sigpuris, as already stated, appear to have 
reverted to an almost cotyledonary type of leaf, assuming the 
rudimentary character of venation as usually seen in the coty- 
ledons of exogens. 

The leaves of terrestrial endogens illustrate the retention of 
the ancestral aquatic characters of a parallel or curvinerved ve- 
nation more or less perfectly ; but they have superadded to this 
other features — as reticulations, stomata, &c. — which are adap- 
tations to an aerial existence. 

On the other hand, aquatic exogens, "when their leaves become 
submerged, retain more or less the aerial types of venation, but 
adapt their structure to an aquatic existence ; thus rendering 
them more or less comparable with existing endogenous leaves. 

* The almost universally hairless condition of endogens is another general 
eoincidence with the glabrous state of true water-plants. 
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It will not be amiss to give a few more illustrations. Thus 
JBpipaGtis latijblia^ Oypripedium and Qoodpera repens 

Have leavas with many parallel curvilinear ribs united either by 
straight or wavy cross-bars with no other reticulations, thus 
closely resembiiog such aquatic types as Fotamogeton. Listera 
ovata illustrates a more advaneed condition in that, while retaining 
the curvilinear ribs, the cross-bai's are mainly perceptible only 
on the margin, the rest of the blade being covered with minute 
ramificatioQS. In this plant the cells of the epidermis have the 
deeply waved margins so common in exogens. Conversely, it 
may be mentioned here that Hippuris^ with its elongated ribbon- 
like submerged foliage, has elongated rectangular ceils like the 
prevailing ones of the epidermis of most endogens. Agayi, 
Alima Flantago, var. laneeolatam, and A. Plcmtago^ ‘proper, have 
equal-sized longitudinal riba, but they are connected by cross- 
bars at an angle of 45°; while the latter has the parallelograms 
filled with reticulations. 

Of pu3*ely terrestrial forms, Paris quadrifolia and Tamm com- 
munis have retained the curvilinear ribs, as of Poiamogeton natans, 
and the interstices are filled in with reticulations, as in the last- 
named plant ; but the inarching process on the margin is becoming 
pronounced, especially in Tamm. 

The Aroideas furnish several varieties. Many are aquatic or 
subaquatic still ; but others are terrestrial* Commencing with 
Acorus Calamus, seem to see an aerial form of the ribboii-like 
submerged leaf of Sagittaria and Vallisneria ; Arum maculatuni 
produces small elliptical leaves at first, recalling tlie form of the 
floating leaves of Potamogeton natans, or an occasional one of 
Sagittaria sagittmfolia ‘, while the sagittate form, which might 
almost be called typical of the Aroidece, is paralleled with the 
immature leaves of the Nympheeacem, perfect ones of 

Sagittaria. Bickardia sometimes attains to the peltate-sagittate 
form of Victoria. 

As a very advanced type, Arum triphgUum may he mentioned. 
This agrees very closely with exogens, in that it is not only 
divided into three very distinct portions, if they may not be 
called leaflets, but it has a most perfect degree of tlie marginal 
inarching process, and is covered with reticulations. 

Another advanced condition is seen in the leaf of Dieffenhachia 
seguinum. This has a strong midzib and inuumerable veins given 
otf in a pinnate manner, just as described above in the terrestrial 
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and floating forms of Folygonum mnpMhimn, wHch ran to the 
margin, as is usual in aquatic leaves, without any inarching. Eeti- 
culations occur abundantly between the veins. The origin of 
this type of pinnately-nerved leaves seems to be as follows — 
Commencing with that of Ouvirandra^ there are several ribs 
united by cross-bars. The same arrangement occurs in the lily 
of the valley; but in other cases, as in Emilax, the ribs become 
reduced to three, the cross-bars becoming longer and closer 
together. JSTow, if we suppose the lateral ribs to be arrested, the 
pinnated venation of results. 

That something like this has taken place seems probable from 
the converse process, which occurs in the leaves oi Polygonum 
; for while, as stated, the aerial and floating leaves 
have feather-like veins, the submerged ones have nearly parallel 
and longitudinal ribs, many of the lateral veins now assuming 
the character of cross-bars. 

Gattse oe Margikal Weakkess IK THE Leayes oe Ekbo- 
GEKS. — The above brief epitome of the leaf-structure of endogens 
will, perhaps, help one to explain another feature not infre- 
quently observable in endogens. The inarching process at the 
margins of the leaves of exogens, often coupled with a marginal 
rib, affords great strength against laceration by the wind. In 
endogens, however, not only is the inarching usually absent, but 
the ribs and veins are comparatively weaker, especially if they 
be of aquatic and subaquatic plants. The facility of tearing, 
which may be seen in the submerged leaves of Nymphcea, in those 
of bananas, in palm-leaves, and blades of wheat, (&c., may be thus 
traceable to an enfeebled structure primarily due to an aquatic 
habit. 

Origik oe Tekestratiok. — Tet another feature may receive 
a similar interpretation. One e:ffect of a watery medium is to 
arrest the formation of the cellular tissue between the ribs and 
veins. Hence arises the dissected type of submerged leaves of 
many exogens, and the fenestrated condition of species of Pota-- 
mogeton and, above all, of Omirandra fenestxalis, 

Now, if my contention be true that aquatic plants are thus 
descended from terrestrial, and can subsequently recover their 
lost habits, by becoming terrestrial again, it would be in accord- 
ance with all analogy that while doing so they would retain 
aquatic features associated with aerial and terrestrial adaptations. 
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Thus, just as Banimculus liefer oph^llm readapts its dissected 
leaves for an aerial existence without refilling up the interstices 
with parenchyma, as in the floating leaves, so analogous condi- 
tions may occur in endogens. In submerged leaves of eiidogens, 
since the ribs run from end to end, the dissected type is not pos- 
sible ; but fenestration represents it. As this has now become 
an hereditary character in Omirandra^ it is not surprising to find 
a similar feature retained in some terrestrial endogenous plants 
at the present day, as in the Aroids Tornelia, Momtera^ &c., 
W'hich are presumably descended from aquatic ancestors ; as this 
feature is not due to “ tearing^’ as in hanana-leavesj but to an 
arrest of development of the cellular parenchyma. 

If such plants are grown in a luxurious soil, the number qf 
cavities decrease or cease altogether, showing that they ai'e due 
to a deficiency of nutriment, but the “ habit ” of producing them 
has become hereditary 

•9 

Air-canals. — These occur in all w^ater-plants, are of symme- 
trical construction, often with peculiar diaphragms, and are 
found in exogens and endogens alike. Consequently it is justi- 
fiable to assume them to be adaptational to an aquatic existence. 
When, however, water-plants become terrestrial, they may be 
retained, as is the case with Ranunculus Mcaria, Caltha palus- 
triSj Sbiid Rhisiophora. Similarly they are found in Randanus, 
Strelifzia, Jfusa^ &c., which no longer grow with their petioles 
and stems submerged; consequently, the inference is that those 
plants have descended from truly aquatic ancestors. 

Water-glands. — There is yet another feature which sepa- 
rates Dicotyledons from Monocotyledons, which Dr. Yolkeus 
observed, namely, that in the former “there is usually present 
a well-developed w^ater-gland, possessing several layers of 
‘ epithem' tissue interposed between the tracheides, into which 
the spiral vessels pass, and the epidermis. In Monocotyledons 
the tracheides frequently end directly beneath the epidermis, or 
are at most separated from it by one or two layers of cells only, 
wdiich never, so far as could be observed, show that marked dis- 


■ 
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* It may be remarked that accidental checks to growth by frost often pro- 
duce them in the leaves of expanding buds of trees ; so that when the leaves 
become adult they appear perforated and subpinnate, when they would naturally 
be entire. 


1 


524 


KEY. GEOEaS HEIfSLOW GIST A THEOEETICAL 


tinction from the surroundiDg tissue as do the cells o£ the epi- 
theca proper ” 

The significance of these differences resides in the fact that 
the monocotyledonous type is characteristic of submerged leaves 
of some exogenous plants. Thus, M. de Bary describes the leaf 
of CaUitriche verna as having a large pore lying over the end of 
the vascular bundle t. ‘‘ In G. autumnalis there lie on the young 
leaf a group of 3-8 open stomata ; in the mature leaf the guard- 
cells of these break down, so that there remains a wide hole in 
the epidermis.” I have examined these leaves, and others, myself, 
and find that it is similarly the case in MyriopJiyllum i and when 
this plant is aerial in habit there is the same destruction of the 
apical cells. It is not so, however, in Callitriclie, In the sub- 
merged and much-elongated leaf the apex is crescent-shape with 
the concave edge outwards. This disappears in the aerial form, 
the leaf being rounded off; intermediate stages occur in sub- 
aquatic leaves. 

ISTow this more or less arrested condition of the so-called 
epithem tissue, in consequence of which the tracheides are more 
closely in contact with the pore itself, as seen in these and other 
aquatic exogens, appears to be the permanent condition in en- 
dogens ; and, taken with so many other features, tends to support 
the contention that they are all descended from aquatic forms of 
exogens. 

Eepeoeuctive Oegans op ENDOGEisrs.^ — Though the influ- 
ences of an aquatic medium powerfully affect the vegetative 
organs of plants, the reproductive organs are not infrequently 
considerably modified as well, especially by being degraded. 
Blowers, however, may have an antagonistic power under certain 
conditions, so that degeneracy due to the habitat is not universal. 
In my work ‘ On the Origin of Bloral Structures ’ I endeavoured 
to show that conspicuousness in the floral organs was a direct 
result of the local stimulations set up by insects so that if 
they visit the flowers of aquatic plants, this stimulus may pre- 
sumably tend to equalize, if not surpass, the degrading influ- 

* ‘‘Onthe Physiological Significance of Water-Glands and Nectaries,” by 
W. Gardiner ; Proc. Camb. Phil. Soc. 1883, p. 35, where the literature of the 
subject is given. 

t Comp. Anat. of Ph. and Ferns, p. 53. 

+ Conspicuousness having arisen under their influences, just as it is greatly 
enhanced by the artificial crossing by florists. 
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eHces of an aquatic medium. It is onlj bj taking a large and 
comparative survey o£ endogens tbat one can come to any general 
conciusion on tbe subject. 

Eirstj then, let us observe that of tlie truly aquatic orders, while 
some, such as Hydmcharidem^ Butomee, and Alimnacem^ have 
conspicuous flowers, a large number of genera included in 
Juncagimm^ Botamem^ Naiadecs^ Tygliacece^ Juncem^ Cggeracem^ 
Me$tiaeem, &c. are very greatly degraded. 

Hence, the evidence from coincidences is accumulative, while 
comparative anatomy justifies the conclusion that there has been 
a distinct cause and effect” in the reduction of the floral 
structures. 

In looking for general peculiarities among the inflorescences 
of endogens, the spadix or dense, mostly unisexual spike is 
observable. Thus, e. g,^ it occurs in Aroidem, Botamogeton^ 
Tgphacem, Bandanm, Ogclajiiliece, Aspidistrece, &c. In those 
cases the perianth is generally greatly reduced or wanting, m in 
Arum maculaium, while the sexes may be separated as in that 
species. 

Turning to Alismacece^ &c., with their more highly developed 
perianth, we seem to see the origin of some of the spicate forms ; 
for Alisma Blantago, Sagittaria sagittcefolia, <&c. supply whorls. 
JimcaginacecB^ to which AroidecB are allied, have racemose spi- 
rally arranged flowers. Supposing these to he reduced to com- 
pact spikes hy the arrest of the pedicels, we arive at the spadix, 
the perianth becoming arrested, in consequence of the flowers 
being densely compacted. This, it will be remembered, is a very 
general result elsewhere, when flowers are very crowded, as far 
as the calyx is concerned. Thus it is more or less aborted in 
Um'hellifermnvA all the Gamopetalm^i^ inferior ovaries, as well 

JBJiododendron, Sgringa^ 

The fact that Sagittaria has male flowers above and whorls of 
females below, is suggestive of the origin of a similar arrangement 
m Arum maciilatum. 

The arrest of pedicels and the conversion of panicles to spikes 
with various degrees of reduction of the perianth to bristles and 
hairs, as occurs in Typhacece and OgperacerB^ &c., or to scales 
(lodicules^) in Graminem^ are gradations correlated on the one 

With regard to any use these diminutive organs may have, I veould 
suggest that they are little reservoirs of water. They always contain it, and 
sometimes have bladdery aqueous cells on their surface. 
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band Y’ith, and may be partly traceable to an aquatic mediutn, 
partly to the absence of insect visitors, and partly to the crowding 
of the flowers. 

Lastly, a feature correlated with the whorled inflorescence of 
^agittaria^ <&c., is the fact that in many cases the dense mass of 
flowers on spadices is not arranged spirally, but in alternate 
whorls. This is the case, e. y., in JBotamogeton natans, the whorls 
being in threes, and fourteens in Acorzos Calamus 

Another peculiarity of several genera of endogens resides in 
the quaternary arrangement of the floral organs. Thus, it is 
found in Tetronckm^ Fotamogeton^ Oaulinia^ Naias, Qarludomca^ 
Gymuostachys, Asjgidistra^ &c. The question arises, how has the 
nu^mber “four” arisen? In the work mentioned I oflered the 
explanation of quaternary flowers in exogens as generally result- 
ing from an opposite and decussate condition of the leaves ; and 
I think the same cause will apply to endogens, though the leaves 
of endogens are never, as far as I know, opposite and decussate, 
escce'pting the first pair^ as M. Ph. van Tieghem has shown to be 
the in Asparagus. 

Before I return to the preceding suggestion, it will be as well 
to show why other resources for a quaternary type must be 
rejected. The first is ‘‘ symmetrical reduction Though fives 
are typical of, say, Elder-flowers, sixes and fours may be often 
met with as the results of symmetrical increase and reduction 
respectively. Similarly, sevens and fives are to be found in 
Ly thrum Balicaria, in which sixes are usual or normal. IS'ow in 
endogens threes are normal. Therefore fours might be expected 
to be found occasionally by symmetrical increase ; but there is 
no ground for supposing fours could thus become established 
in so many genera of different orders. 

Turning to phyllotaxis, the same or “ primary ” f series, repre- 
sented by the fractions |, J-, f, &c., applies to endogens as 
well as to exogens, the leaves being usually either distichous or 
tristichous ; but fours are not obtainable as cycles from any one 
in this series. If the secondary series ■^, f, &c. ever occurred 
in endogens, then “ fours ” might have resulted, just as “ threes ” 

^ Similar differences occur among tbe cones of Cycadece. 

t “Note on the Causes of the Numerical Increase of Parts of Plants.’* 
lourn. Linn. Soc. 1877. 

i “ On Tariailons in the Phyllotaxis of JECelianthus iuherosusP Trans. Linn. 
Soc. vol. xxvi. p. 647 (1868). 
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occur occasionally in exogens, e.g. JBerieris and Mumscc ; for every 
portion of the spiral of the latter series which, wlieii projected 
upon a plane, forms a circle (excepting the case of I-) contains 
four leaves, just as a similar circle of the former series contains 
three. I am not aware, however, of the secondary series occur- 
ring in endogens at all; the Potamogeton, Cgelantlms^ 

&c., e. y., being distichous, or 

If, however, endogens be derivable from an early stock with a 
dicotyledonous embryo, then it would not be very surprising to 
find occasional reversion to what prevails in exogens, espceiaily 
in the most elementary, simple, or degraded parts. 

I7ow, M. Ph. van Tieghem has found, as explained above 
that when Asgaragus germinates there is actually a pair df 
leaves developed at right angles to the plane passing through the 
one cotyledon and the first leaf, which now takes a position oppo- 
site to it. These two pairs subsequently give rise to the f arran|;e- 
ment, as I have elsewhere explained. Hence fours, as in the 
flowers of Potamogeton, seem grohaUy referable to a reversion to 
a very primitive condition of an o|)posite and decussate arrange- 
ment, now only to be seen elsewhere in the germinating plantlet. 
This, at least, is the only interpretation I can suggest ; for 
although M. Ph. van Tieghem found it to be as above described in 
Asparagus, one -would hardly expect that this is an isolated con- 
dition of things in endogens. Indeed, a similar feature appears 
to be observable in Tamus. 

CoiTCLXJSioisr.—- That endogens and exogens have had some 
common origin is, in the first place, obvious from the numerous 
points of agreement between their organs and tissues generally, 
as shown, e. g.^ in the structure of their flowers and anatomy of 
their roots, &c;; but tlie object of the present paper w'as to prove, 
if possible, that there was a more special connection between 
endogens and an aquatic habit. 

The coincidences in points of structure between endogens 
generally and aquatic, subaquatic, as well as such exogens as 
may reasonably be supposed to have had an aquatic ancestry, 
will have been now seen to be perhaps more nninerous than the 
points of agreement with exogens generally. Though it may be 
impossible to verify all the inferences by experiment, yet nature 
supplies us with several “ experimental verifications ” in the 

* Supra^ p. 492. 
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alterations of structure in ampMbious plants, according as they 
live in water or on land. I think these coincidences are sufficient 
to prove that endogens have, in the first place, descended from 
very early types of exogens which preceded them ; and that, 
secondly, the more immediate cause of their origin was an aquatic 
habit of life assumed by certain primitive exogenous plants. 

To state the process of adaptation in as few words as possible, 
one might say that it was effected by means of the joint action 
of the external influences or forces of the environment and the 
internal responsive power of living protoplasm; so that when a 
terrestrial and aerial plant is grown in water, or a water-plant is 
transferred to land, the direct action of the new environment 
compels the plant (provided it can survive the change) to so 
alter its structure, i. e. of its histological elements— which in 
turn, of course, cause changes in the morphological-that the 
plant now becomes adapted to the new medium. The 

clmnge from land to water brings on what may be therefore called 
“adaptive degenerations” in every part of the plant. on- 
versely, a transference from water to land induces a tendency to 
restore the lost features, resulting, it may be, in a greatly enhanced 

and vigorous growth. . . n j.- 

Whether there were several, few, or only one originally aquatic 
ancestor, though probability would suggest several, I would 
not even venture to guess ; because it is impossible to trace 
affinities between the flowers of existing endogens and those ot 
any existing orders of exogens; but that, the theoryj have 
advanced is at least a plausible one seems to me to be sufficiently 
establislied. 
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On the DiTision of Nuclei in the Mycetozoa. 

By Aexhfe Listeb, B.L.S. 

[Head 2nd February, 1893.] 

(Plates XXXV. & XXXVI.) 

At a meeting of the Society on Dee. 1st, 1892, I exhibited a 
series of preparations showing the changes which took place iri 
the nuclei of Mycetozoa previous to the formation of spcjres in 
the sporangium. I gave an aceount of my investigations on the 
subject, which I now ofier in greater detail, together with ob- 
servations on nuclear division in the swarm-cells, a point which I 
referred to ut the meeting as requiring further eliieidation. 

In Be Bary’s 'work, dated 1881 he states : — “ Nuclei were not 
at first observed in the plasmodia; Cienkowsld even stated 
expressly that the nuclei present in the sTvarin-cell.s disappeared 
when they coalesce; Schmitz and Strasburger have recently 
established the presence of nuclei in the plasm odium, and it may 
be presumed that they are the persistent nuclei of the swarm- 
cells and the products of their division.’’ 

Strasburger published in ‘Botanische IZeitung,’ May 1884, 
his account of the development of the sporangia of Triclda fallax. 
He gathered a large number of sporangia in different stages of 
growth, and cut sections after hardening them by difierent pro- 
cesses and embedding in elder-pith. In some of these sections he 
discovered division of nuclei taking place with the now well- 
known figures of karyokinesis I and he states, ^‘Yery possibly 
this mode of nuclear division takes place only at the stage 
immediately preceding spore-formation ; previously the number 
of nuclei did not appear to increase, whereas final division would 
be necessary to provide the smaller nuclei we find in the 
spores.” 

I exhibited at the meeting a photograph taken from a thin 
network of creeping plasmodium of killed 

with alcohol while the streaming was in full activity over a 
thin cover-glass, and stained with magenta, x 450. It showed 
the nuclei in large numbers. I also showed several of such 
films killed with Flemming’s fluid stained with picrocarmine 
and mounted in balsam ; these exhibited the vast abundance of 
the nuclei more clearly. 

For several years past I have endeavoured to discover by what 

^ ‘ Comparative Morphology and Biology of the Fungi, Mycetozoa, and 
Bacteria.’ Oxford ed. 1887. 
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process the multiplication o£ these nuclei came about. During 
this time I hare made many stainings of the plasmodium of a 
large number of species, and though I have often seen appear- 
ances -which implied that simple division took place, I was never 
able to detect the smallest indication of karyokinesis. 

Drom the cultivation of plasmodia it was obvious that there 
was a continual increase in the number of the nuclei. JBadhamia 
utricularis affords especial facilities for such cultivations, as it 
grows rapidly when supplied with such fungi as Btereum hirmtiim 
and I^olypoTUS versicolor. 

In January 1887, 1 gathered the plasmodium of JBadhamia from 
a stump in my garden, and from that time to the present I have 
had an almost continuous series of cultivations from that one 
source. I have sometimes had as many as 17 colonies growing at 
once ; some of these would change to sporangia and some I 
allowed to dry into sclerotium, which at any time I could revive 
to replace those that had produced their spores 

Stainings of the plasmodium made at any time of the year, 
and either immediately previous to the change to sporangia or 
weeks before, always showed the nuclei of the same character : they 
are about 3 y in diameter, varying from 2*5 ytoby (PL XXXV. 
fig. 1) ; they contain usually a single nucleolus but sometimes two 
or three of smaller dimensions. 

Considering that the plasmodium with which our stainings 
were made was suddenly killed when in full vitality and preserved 
so perfectly that the minute vacuoles in the thinnest parts of the 
film were distinctly defined, it is perhaps remarkable that we do 
not more frequently meet with unmistakable instances showing 
the nuclei in the actual process of division, but such is the fact. 
Although we know that rapid multiplication of nuclei must go on 
in quickly-growing plasmodium, we may search a mounting for a 
long time without meeting with the dividing stage ; at the same 
time it is met with frequently enough, I think, to justify the 
conclusion that the nuclei multiply by simple division. Fig. 2, 
a, I (PL XXXY.), represent some of the forms in which such 
division appears to be going on. In almost every field of the 

* The encysting of tile plasmodium when it passes into the condition of 
sclerotium appears to be analogous to the formation of miorocysts in the 
swarm-cells : a number of nuclei with the accompanying plasma are inclosed 
by a cyst- wall, which is either dissolved or remains persistent according to the 
species, "when the sclerotium is revived; but there is nothing to lead us to 
suppose that nuclear division is involved in the process. 
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microscope we notice pairs in close proximity, often connected 
by a bridge of nuclear matter, if wo may judge from its taking 
an equal dejDtli of stain; this appearance is so frequently seen 
that it is scarcely possible to be an accidental arrangement, but 
suggests that division has occurred and that the two lialves are 
not yet entirely free. Fig. 2 a (PL XXXV.) gives an earlier 
stage in which tw'O nuclei seem to be clearly united. It is in the 
thin parts of the film, where the nuclei are flattened and the 
plasmodic granules widely scattered, that this condition can best 
be seen; in deeper parts it is very difficult to ascertain whether 
such appearances are not occasioned by two nuclei overlapping 
at their edges. See Additional Xote ” at end of paper. 

In a paper recently published in Cohn’s ‘Beitnigezur Biologic 
der Pflanzen,’* speaking of the plasmodium of Mycetozoa, Eoseii 
states : We may look in vain for nuclei caught in division. One 
may, indeed, without great error, put down the number of nuclei ^ 
in a plasmodium as equal to the number of united single amcebse 
whicb the plasmodium contains.” 

From my cultivations, in which the nuclei increase in number 
a thousandfold, it is evident that this view cannot be sustained ; 
but Eosen’s experience is interesting as showing the difficulty 
there is in detecting the mode of increase. 

My figures are drawn from stainings made at Lyme Eegis 
in Sept. 1892, in the preparation of which my son, Mr. J. J. 
Lister, assisted. On his return to Cambridge he made a series of 
experiments with two species of Mycetozoa with the view of 
finding the karyokinetic appearances described by Strasburger, 
following his method but extending his observations by noting 
tbe times when the nuclear changes took place in the gradual 
development of the sporangia ending in the formation of spores. 

I give his account in his own words : — 

“ On Oct. 15, 1892, 1 collected a number of young sporangia 
which had emerged from an elm-stump in the Backs of 8t. 
John’s College. Some of these were hardened in Flemming’s 
fluid and others were kept to ripen. When mature they were 
identified as belonging to the ^-^QCieB TriGhia mria^ Pers. 

On Oct. 18 th a fresh crop of sporangia of this species appeared 
on the same stump, and from that day till the 23rd I made a 
daily gathering of sporangia and preserved them in the same 
manner. 


^ Cohn, Beitr. z. Biol. Pflanzen, Bd. vi. Hft. 2. Breslau, 1892. 
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“ I cut sections of each batch, staining with borax carmine 
before embedding in paraffin. 

The sporangia gathered on Oct. 15 show the nuclei in various 
stages of division by karyokinesis. 

‘‘In the sporangia of the later gatherings the karyokinetic 
division of the nuclei occurred between the morning of Oct. 20 
and that of Oct. 21. On Oct. 20 nuclei were scattered through 
the undivided protoplasm, while twenty-four hours later each 
nucleus was the centre of a young spore, distinctly separated 
from its neighbours, although no spore-wall could jet be seen. 

“ On Oct. 28th I found a crop of young sporangia on a rotten 
elm log, and brought it to the Laboratory to treat in the same 
uKinner as the Trichia. Part of it was allowed to ripen and 
was identified as Arcyria incarnata^ Pers. 

“ At 2.40 P.M. development was progressing so rapidly that 
from this time until 5.40 a small group of sporangia was pre- 
served every hour, namely, at 2.40, 3.35, 4.40, and 5.40. On 
cutting sections of this series, the division of the nuclei by 
karyokinesis was found to he in full progress at 5.40, while the 
sporangia preserved an hour earlier showed no sign of it. 

“ On ISTov. 5 the process was repeated with a fresh crop of 
Arcyria incarnata from the same stump. Sporangia were pre- 
serv^'ed at 9.18, 9.55, 10.45, 11.25, and 12 noon. 

“ In this series karyokinesis was in progress at 10.45. The 
nuclei at the 9.55 stage show some indication of change, hut 
none of them have reached the metaphasis of the process of 
division, while at 11.25 the metaphasis was finished and the 
protoplasm already aggregated round the daughter nuclei.” 

At Lyme Eegis similar experiments w^ere then made with 
Trichia fragilis^ Trichia fallaco^ Qomatricha Triesiana^ and Pky- 
sarum leucoph(Bum ; hut instead of hardening the sporangia and 
cutting sections, the contents of the young sporangia were 
smeared over thin cover-glass and then treated with Plemming’s 
fluid, stained with picrocarmine, and mounted in balsam. 

The following records show the period when karyokinesis 
appeared : — 

Nov. 13. A large growth oi Oomatricha Friesiana^ rising 
from rotten wood, was brought indoors and placed under a bell-jar. 

12.45 p.M. The ovoid sporangia were nearly sessile, the dark 
stalks just appearing at the base. The staining showed the nuclei 
containing one to three nucleoli lying in a loose reticulum. 
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3 P.M., 3.45, 4,45, 5.45, 6.10. Xudei with the same appearance 
as at 12.45. 

6.45. The black stalk had elongated to four times the diameter of 
the globose sporangia, in which the dense net of capillitium bad 
developed ; nuclei unaltered. 

6.55. The nuclei showed a changed aspect. Instead of eontaining 
one to three distinct nucleoli, they had a more uniform appear- 
ance. Although the objects are so minute that the structure is 
difficult to make out, they may be presumed to have reached 
the stage immediately antecedent to that described by Strasburger 
as the coil. A more definite coil stage was obtained in other series. 

7.15. ISTuclear spindles perfeccly developed. 

7.35, The two halves of the nuclear plate separating. 

8 p.M. In the greater part of the preparation the spores had 

formed, each containing a small disk-shaped nucleus ; in one 
part a less advanced stage appeared ; the plasma was aggregated 
round the dividing nuclei in masses of two spores’ capacityf the 
daughtex’-nuclei being widely separated; and elsewhere these 
masses were constricting to form the spores (PL XXXYI. 
fig. 9). A later staining show'ed the spore-wall forming, with the 
nucleus globose and increased in size. Next day the remaining 
sporangia of the gathering had perfectly developed the ripe spores. 

Nov. 28. A cluster of Phjsarum leucoj^lamm w^as rising in 
white knobs on a rotten stump, the stalks not having begun to 
form ; they were placed under a bell-jar as in the last case, and 
smears were taken in the same manner. The first preparation was 
made at the time of gathering. 

10.55 A.M. The nuclei had a loosely reticulated structure and 
contained one to four irregular nucleoli : the plasmodium was 
charged with refuse matter. 

4.30 p.M, The refuse matter had been discharged from the 
sporangia and was stored in the short stalks which had now 
formed. 

5.15, 7.30, 8.30. No marked alteration in the appearance of the 

I . .. :nuclei.'' 

I 9.10. The nuclei had a uniform granular appearance as if the 

? network had broken up into numerous short rods. The pre- 

’ paration corresponded with that of €oMatriclia d.t 6.55, N umerous 

? darklj-coloured small nuclear bodies were present in the staining. 

I will refer to these later. 

i 9,50. The nuclear plate had divided, corresponding with the 

I 

I 
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Oomatricha of 7.35. The stage showing the nuclear spindles^ 
matching wit^^ the 7,15 staining of Oomatricha^ was missed in 
this series; but one of a less carefully timed preparation of 
another gathering of Physarum leucojylicBum supplied the gap. 
The small nuclear bodies (mostly contained in a vacuole) were 
numerous in this slide. 

10,25. Young spores formed containing a small discoid nucleus, 
correspondiDg with the 8 p.m. staining of Oomatricha. 

10.40, ISTuclei in the young spores spherical. 

On Dec. 5 a piece of rotten wood bearing a crop of young 
Trichia fallacs was placed under a bell-jar, and stainings were 
taken which showed karyokinesis about an hour before spore- 
formation ; but it was not a healthy development, probably owing 
to their having been exposed to frost when the plasmodium was 
just emerging. However, on Dec. 12 a growth of upwards of 200 
sporangia came up in rosy globules on the same piece of rotten 
‘'wood, which had remained all the time under the bell-jar. 
This gave an opportunity for preparations being made under the 
most favourable conditions with no danger of the disturbance to 
which plasmodium is liable when removed from its natural 
surroundings. In addition to the interest attaching to Trichia 
fallacy as having been examined by Strasburger, it is a species 
representing a group which are slower in maturing than Ooma- 
tricha or Physarum I for whereas in the latter genera the spores 
begin to form wdthin 12 hours from the time when the sporangia 
first make their appearance, in Trichia this process takes nearly 
four times as long and the spores are not fully ripe under about 
four days. 

The following record gives the times when the sporangia were 
examined. It will be noticed that those taken at 10.20 and 
10.40 on Dee. 13 do not follow in regular sequence, which is 
probably due to the fact that in this species the sporangia do 
not rise from the matrix quite simultaneously, so that some are 
rather more backward than others, 

Dec. 12, 10 A.M. Sporangia of Trichia fallacy rising in pink 
globes. Nuclei showing a reticulated structure and containing 
one or two nucleoli. 

4 P.M. Sporangia ovate, stalked ; nuclei as at 10 a.m. 

9 P.M. No elaters formed, but vacuolar cavities showing in the 
protoplasm. 

, Dec. 13, 8.30 A*iM. Elaters formed with rounded ends, no 
spiral markings ; nuclei unaltered 
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1 P.M. Elaters pointed and showing faint Bp irals. 

7 p..\r. Elaters -witli w^ell-formed spirals ; nuclei unaltered; 
many small deeply-stained nuclear bodies distributed through the 
preparation (PL XXXV* fig. 3). 

7.20. 8, 8.30, 9 p.ai. Xo apparent change from 7 p.m. 

9.30 P.M* The spindle had formed with a thick nuclear plate 
appearing as if composed of numerous short rods in confused 
aggregation; spindle-fibres distinct (fig. 5). 

9.55. The tw’o halves of the nuclear plate in different degrees 
of separation. 

10.20. Xo spindles ; a reticulum suggesting the coil ” stage. 
— a less advanced development. 

10.40. The nuclear plate widely divided, a few retaining ^he 
spindle-form (fig. 6). 

11.5. A remarkably beautiful and uniform preparation ; all 
the nuclei of hexagonal figure, the two halves of the nuclear 
plate separated to the distance of their diameter ; the spindle- 
fibres sharply defitied. 

11.27. Daughter nuclei separated, discoid (fig. 7). 

11.47. Xo apparent difference from the last. 

Dee. 14, 12.5 a.m. An appearance of spore-formation beginning. 

12.20. A few spores seen of normal size. 

1.15. Spores increased in number. 

1.50. do. do. 

2.15, Some spores showing a delicate spore- wall (fig, 8). 

A large growth of Tricliia fragilis, which emerged from rotten 
wood in October, gave sharp karyokinetic figures corresponding 
with those of T, folia w as far as stainings were taken, but they 
were not carefully timed. 

Until quite recently I had not seen karyokinesis in BadJiamia 
utricularis. I was particularly anxious to observe it in this 
species, because, as I have said before, I have cultivated the 
plasmodium for six years from one source and have made a large 
number of stainings of the creeping stage with the object, if 
possible, of detecting the dividing nuclei. 

On Jan. 28 one of the cultivations, which had been fed 
on Auricularia mesenterica for some moBths, showed signs of 
changing to fruit, and at 10 o’clock at night it was seen to be 
concentrating into sporangia. At 4 o’clock the next morning 
between one and two thousand well-formed sporangia were 
hanging in clusters, like golden grapes, from the fungus on which 
the plasmodium had been feeding. Erom this time to 11.37 a.m. 
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the contents of a sporangium was smeared on a thin cover-glass 
every lialf-honr, and after 6 o’clock every quarter of an hour, and 
placed in Flemming’s fluid. A check staining with acetic gentian- 
violet was made on each occasion to note any change that might 
occur. At 4.15 in the morning there was an indication of the 
formation of capillitium by the appearance of vacuolar spaces in 
the plasma, in which granules of lime, which abound in the plas- 
modium, were seen to be collecting. The nuclei had the same 
character as in the streaming plasmodium and, with the exception 
of the further development of the capillitium, there was no appa- 
rent difference in the successive stainings until 11.37. At this 
period the gentian -violet stain showed a changed appearance in the 
nudei, suggesting that the “ coil ” stage had beeo reached. From 
11.45 to 12.45, when spores had formed, smears were taken every 
two minutes. I have 37 stainings taken during this hour, and, 
♦►with the exception of two which show only spores, we have in 
these mountings many thousands of nuclei in every stage of 
karyokinetic change. Four hours later the sporangia under the 
bell-jar were black from the dark-walled spores. 

Eosen, in the paper before alluded to, describes his investi- 
gations relating to FuUgo and Ly cog ala, in which he observes 
that shortly before the formation of the spores a nuclear plate is 
formed, and that this plate divides and the two halves separate ; 
but he did not succeed in making out the presence of thespindle- 
flbres. He agrees with Strasburger in supposing that there is a 
simplification in the karyokinetic process in Mycetozoa as com- 
pared with that observed in higher forms. He thinks the coil 
stage may be absent in this group, and further states that the 
smaller the nucleus the more simple is the process. I cannot 
think that this view is borne out by the preparations of the species 
I have examined. "We have, in the first place, the change from 
the condition of the nucleus with distinct nucleoli lying in a close 
reticulum to that of a more uniform structure in which no 
nucleolus can be detected ; w^e then see the chromatin matter 
withdrawing from the nuclear wall, and presenting much the ap- 
pearance of a continuous coil (PI. XXXY. fig. 4) ; this is followed 
by the formation of the nuclear plate, in which about eight seg- 
ments may be counted when seen in profile ; from this plate the 
spindle-fibres can be clearly seen converging towards a point at the 
opposite poles : then we have the stage when the nuclear plate 
has divided, the spindle-fibres are seen to connect the separated 
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halves, and also to extend to the now widely-diverging poles 
(figs. 6 and 9), while the nuclear wall has vanished ; after this 
the spindle-fibres disappear, and each daughter nucleus becomes 
enclosed in a spore. The chromatin elements composing the 
nuclear plate, when seen under the highest powers, appear as 
elongated curved bodies, though their exact shape cannot be 
made out, nor can any indication of longitudinal splitting be 
'detectedv 

From the appearances above described, there seems to be 
strong evidence that the process followed in these minute nuclei 
is of the same character as that observed in those of larger 
size. ,, 

1 wish to call attention to a remarkable change that took place 
in the behaviour of the plasma of Badkamia at the time of the 
appearance of the spindle stage. Until the condition which I 
take to he the coil was reached, the plasma, when spread on the^ 
cover- glasses, was viscid and smeared with some difficulty, forming 
lumpy aggregations, but as soon as the spindle had formed it 
spread like cream in an even layer. The stainings showed, as 
had before been observed to some extent in OomatricTia and 
Fliymrum^ that at the time when the viscid condition ceased, the 
plasma broke up in irregular masses enclosing numerous nuclei 
with the nuclear plate in various stages of division ; as the 
daughter nuclei separated, a further breaking up took place, until 
each dividing nucleus was surrounded by a definite amount of 
plasma of the capacity of tw'o spores ; this again constricted to 
form the spores. The process in these species is very rapid. In 
Trickia fallax^ on, the other band, the plasma does not break up 
until the final spore-formation takes place and the daughter 
nuclei have separated 

The small nuclear bodies before referred to seen in the prepa- 
rations of Bhysarwm leticopliwum and Trickia fallax may, perhaps, 
be abortive nuclei. In they could not be 

found either before or after the formation of the spores, though 
more than 80 stainings of the critical stages were examined. In 
Trichia fallax they were not present in the earlier conditions, 

* Fote . — Since writing the above, we have made a successful series of stainings 
of the sporangia of Bidymium squa7Wulosmn, Cfatenim mlyare, and Badhayma 
pmiicea. In ail of these the breaking up of the spore-plasma took place in the 
same manner as in Badkamia the dividing nucleus always being 

surrounded by a mass of two spores' capacity before the final division into spores. 
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but sliowed in considerable abundance when the elaters were 
forming (PL XXXV. fig. 3). They w^ere, for the most part, 
more deeply stained than the normal nuclei and resembled oil- 
globules enclosed in vacuoles; intermediate forms showing more 
or less of reticulated structure were found between these and 
the well-formed nuclei. At the stage when the spindle occurred 
they were more faintly stained, and when the spores appeared 
they were often difficult to detect, although most of the spores 
contained one or two of them (PI. XXXY. fig. 8). In Physarum 
leuco^pTiOium they were more striking than in the last-named 
species. In the first stage, when the sporangia w^ere just rising, 
they were conspicuous by their dark staining, the absence of 
reticulated structure, and by appearing in pairs, often apparently 
adhering, the couples being surrounded by a hyaline envelope. 
Pour hours later they were still more numerous, of the same 
^character as in the former staining, and with the couples in great 
numbers. Two hours later again, when the nuclear halves had 
divided, they were no longer in couples, but so numerous that 30 
could be counted in one field of the ob. gl. In another hour 
the spores had formed and a large number of them contained one 
or more of these nuclear bodies enclosed in a vacuole as deeply 
stained as the true nucleus. 

These observations may not be of much value, but the objects 
are so striking that they can hardly be passed over without notice. 

The experiments above described were made with three species 
of TricMa, one of Oomatricha, one of Physarum, one of JBadhamia, 
and one of Arcyria, representing genera of widely differing 
characters. They give essentially the same results and afford a 
definite confirmation to Strasburger^s surmise that division by 
karyokinesis in the sporangia of Mycetozoa is only found imme- 
diately before the formation of spores. They also show that in 
the cases in which the stainings have been carefully timed this 
division occurs but once, and within an honr from the period 
when the young spores make their appearance. 

We have now to consider the change which takes place in the 
nuclei of the swarm-cells when division occurs in those bodies. 

I had by me a specimen of Peticularia Lycoperdon gathered in 
May 1890. Experience had shown that it is a species whose 
spores germinate rapidly and with great regularity, but as the spe- 
cimen had been preserved in a dry cupboard in which naphthalin 
had been freely scattered from time to time, it seemed doubtful 
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whether the spores would have retained their vitality for so long 
a period. That they had done so was soon proved. On Dee. 3 
I shook some of the spores into a watch-glass, giving one drop of 
methylated spirit to expel the air from among them, and adding 
about 10 minims of filtered rain-water; in a few hours the 
swarin-ceiis were hatched in great numbers ; on the following day 
a large proportion of the spores were empty, perhaps nine-tenths 
of their number, and the water was milky with the multitude of 
swarm-cells in active motion. A drop of this water wiis placed 
on a glass slide and dilute acetic gentian-violet was added ; the 
swarm-cells were instantly killed, retaining their natural form 
with the fiagellum extended ; in these the nuclei were faintly 
stained, but here and there a few" cells could be noticed vj^ith 
the flagellum w"ithdrawn and in process of dividing ; some 
were of globular form, others had become oblong, and others 
again were constricted or w"ere about to separate. In all these, 
stages the nuclei w^ere deeply stained, so that they could at* once 
be distinguished among the host of flagellated swarm-cells by 
which they were surrounded, and each darkly-stained nucleus 
was seen to be in one or another state of karyokinetic change. 

In some of the spherical cells the nuclear plate had formed, 
and was seen, in profile, to consist of about six segments 
(PL XXXyi. fig. 10); in others division of the plate had 
taken place and the nuclear halves had just separated (fig. 10, c) ; 
in favourable instances the spindle- fibres could be detected con- 
verging to the poles of the spindle. In the oblong forms the 
two nuclear halves had retreated to the distance of about four 
times their diameter, and wliere the stain was of the right intensity 
the spindle-fibres could be distinctly seen connecting the daughter 
nuclei (fig. 10, d). 'Where separation of the cells had nearly 
occurred the still deeply-stained daughter nuclei had a discoid 
or crescentic outline, and took an exceiitrie position in the 
daughter cells at the moat distant point of divergence from one 
another (fig. 10, y). 

After the sw"arm- cells have completely divided, the nuclei soon 
lose the property of retaining the deep stain ; it is only while 
the cells remain attached to each other, though ever so slightlyj 
that thpir nuclei are conspicuously darker than those of the neigh- 
bouring cells. 

On the third day after wetting the spores, the swann-cells were 
in vast abundance in the watch-glass, and mostly smaller in size 
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than on the first day, possibly from the absence of nutritive 
matter; dividing-cells were observed, showing, as before, darkly- 
stained karyokinetic figures. There could be little doubt from 
their size that some at least of the dividing-cells Were the offspring 
of a foi'mer division. 

Spores from another gathering of Eeticularia, collected nearly 
two years ago, germinated as quickly and showed the same kai-yo- 
kinetic process in the nuclei as in the former ease. 

Amaurooliate atra, collected last summer, produced swarm-cells 
a few hours after the spores had been placed in water ; division 
begansooner in these than in with the same appearance 

of karyokinesis, the dividing nuclei taking a deep stain as before 
described. Although the swarm-cells of this species are much 
larger than those of they are not so favourable for 

observation, because the greater depth of granular protoplasm 
obscures the definition in gentian-violet stainings, at the same 
time*the spindle-threads connecting the separated halves of the 
nuclear plate were clearly indicated in some instances. 

Numerous experiments were made with the spores of 
derma diffonne ; those cultivated in a hanging drop and supplied 
with a thin section of the testa of a cress seed gave the best 
result. Three days after having been wetted and when the 
swarm-cells were very numerous and chiefly in the amoeboid 
form, they were killed with osmie vapour and stained with acetic 
gentian-violet. The nucleoli alone in the active cells took a deep 
stain, the rest of the nucleus being scarcely more coloured than 
the body of the swarm-cell ; but when karyokinesis took place 
the stages were strongly marked, as in the other species. 

Stainings were made with acetic methyl green, pierocarmine, 
and mauvine, but none of them answered so well as acetic gentian- 
violet; for, although it is unsuitable for permanent mountings, 
the deep colour which it immediately gives to the dividing nucleus,' 
in strong contrast with those of the active cells, allows several 
hours of favourable observation before the preparation becomes 
obscured by the concentration of the stain. 

In making smears of the sporangia of Comatricha for prepara- 
tion in Flemming’s solution, the stage of development was ascer- 
tained by staining the remainder with dilute gentian-violet, and 
it was interesting to observe how precisely the deep colourino. of 
the dividing nucleus corresponded with the same stage of karyo- 
kinesis in the swarm-cells. Although the definition was not so 
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shaapp as in tlie mountings in balsam stained witli pieroearraine , 
it was abnnclantlf to indicate the period at which it 

was desirable to make frequent preparations *. 

In reviewing the observations recorded in this paper we find — 

1. Karjokinesis takes place in the nucleus at the time when 
the swarm-cell divides, From former observations we know 
that when the swarm-cells unite to form the plasmodiumj their 
nuclei remain distinct and do not coalesce. 

,, 2. .The exammation^ of 'over a hundred stainings of streaming 
plasmodium in which we know that the nuclei have multiplied 
ill vast numbers, and in which no indication of karyokinesis 
occurs, leads to the conclusion that they increase hy simple 
division. Although from the nature of the case such division 
must be difficult to detect, we frequently meet with appcaralices 
which support this conclusion from actual observation. 

8. Witliin one hour before the formation of spores in the 
sporangium, in other words, when division of the protoplasm intd 
true cells takes place, we have again the phenomenon of karyo- 
kinesis. 

Or, leaving aside the question of the sclerotium, we may further 
generalize thus : — 

'Whenever cell-formation occurs in the life-history of the 
Slycetozoa, the nuclei divide by karyokinesis. 

Additional Note. — Since writing this paper, convincing proof 
has been obtained that, under certain conditions, the nuclei in the 
streaming plasmodium divide by karyokinesis. 

Mr. J. J. Lister, of . Cambridge, has just repeated experi- 
ments with the plasmodium of BaiJiamia utricidaris, A portion 
of sclerotium of this species was revived, and the plasmodium 
spread itself in large fans over a thin cover-glass. Four of these 
films connected by veins of plasmodium were taken at the same 
time and killed with Flemming’s fluid and stained. Two of the 

^ I have lately succeeded in making permanent mountings of the swarm- 
cells of A}nauToch(ste and Beiieuhna hj the following method:— A drop 
of water containing the swarm-cells is mixed with a small quantity of Flemming’s 
fluid on a square cover-glass ; it is allowed to evaporate almost to dryness, suffi- 
ciently to permit the objects to adhere to the glass, which is then floated on a 
watery solution of Erlich’s hasmatoxylin and stained for twelve hours, washed 
for two minutes, passed through alcohorfrom 30 per cent, to absolute, then 
through oil of cloves, and mounted in balsam. 

The karyokinetic figures in these preparations show the spindle-fibres more 
clearly than in the best of the fleeting stainings with acetic gentian-violet. 
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mountings show the nuclei in the stage described in my paper 
with no sign of karyokinetic change ; in the other two mountings 
every nucleus is dividing by karyo kinesis, some are in the 
spindle stage, in other parts of the preparation the nuclear plate 
has divided and the daughter nuclei are in different degrees of 
separation. 

This throws important light. on the subject, and modifies the 
conclusion expressed at the end of my paper. Whether we can 
accept this observation as explaining the entire process of nuclear 
multiplication in the plasmodium, or whether, as seems probable, 
there is also increase by direct division, is a point which requires 
further investigation. 

r EXPLAIJ^ATION OF THE PLATES. 

Plate XXXY. 

Fig. 1. Resting nuclei from plasmodium (a) of Badhamia titrictilaris, (b) of 
r TricMa fragilis. 

Fig. 2^ Nuclei apparently in process of direct division, from plasmodium of {a) 
Badhaonia, utrkulam mi^ {h) Tnchicc fragilis. 

Figs. 3-8 represent successive stages of division of nuclei by karyokinesis in the 
of TricUa fallax. 

Fig. 3, Nuclei and “ small nuclear bodies ” an hour before nuclear division. 

Fig. 4, Nuclei in process of indirect division: a, “coil’^ stage; b, between 
the “ coil’' stage and the “ nuclear spindle ” ; d, e, “ nuclear spindle,” 
the nuclear wall still persistent ; c, probably the foreshortened aspect 
of the spindle “d” (The chromatin elements in this JSg. are repre- 
sented as too globular and sharply defined.) 

Fig. 5. Division rather further advanced, the nuclear wall having disappeared : 
5, the spindle a seen from the pole. 

Fig. 6. The “ nuclear plate” is widely divided into two parts by the separation 
of the daughter segments. 

Fig. 7. The daughter nuclei have completely separated from one another, but 
are still disk-shaped. 

Fig. 8. A young spore containing a spherical nucleus and one small “nuclear 
body.” 

Elate XXXYL 

Fig. 9. Dividing nuclei, each contained in a mass of protoplasm of two spores’ 
capacity, from the young sporangium of Comatricha Fnesiana. 

Fig. 10. Swarm-cells of Beticularia Lycoperdon : a, active flagellate swarm- 
cell successive stages in division of swarm-cell accompanied by 
division of nucleus by karyokinesis. 

jVofe.— Figs. 1-9 are drawn from preparations killed with Flemming’s fluid, 
stamed with pierocarmine, and mounted in Canada balsam. Fig. 10 is drawii 
from preparations killed and stained with acetic gentian-violet. All the figures 
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Barbulatum, 355, 412. 

Baselia excavata, S, Elliot^ 44. 
Batrachospermum moniliforme, JSoth, 
107. 

vagum, 107. 

Bauliiiiia Coiiimersoni, Deme.^ 14. 
BerberidacefB, 515. 

Berberis, 527. 

integrifolia, 302. 
polyantha, Hems!., 302. 

Betel-nut Palm, 286. 

Betula alba, 336. 

Biatom, 221, 222, 324. 

trickoloma, Mont., 325. 

Biatorella §, 221. 

Bicornella gracilis, Lind!., 56. 

parvitlora, EkU., 56. 

Bidens cerniia, 489, 

Bigiionia, ftnote 491. 

Bignoniaceaj, 36. 

Bilimbia §, 324-326. 

Biopbytum §, 8, 9. 

Bixinese, 3. 

Blackwellia hiUgrifolia, Lam., 24. 
Bombyliospora §, 222. 

Bonamia inadagascariensis, 35. 

Thouarsii, B. Elliot, 35. 

Borassus, 281-284, 286, 296, 297. 

ilabellilbrmis, 284, 291,292,296,297. 
Borassea?, 286, 296. 

Botrycliiiim, 100. 

Botryococciis Braunii, Kuetz., 192. 

calcareus, West, 192, 213. 
Brachiaria §, 63. 

Braya sinensis, Hems!,, 303, 321. 

uniflora, HvoEf. Thoms., 303, 
Buellia parasema, var. diseiformis, Th. 
M. Fries, Tm. 
stellulata, Mudd, 223. 

Bulbochsele gigantea, Brings., 108. 
mirabilis, Wittr., 108. 
j)yg'mai:i, Brings., 108. 
Bulbophyllum Baronii, BtdL, 5i), 
eonitum, Thouars, 51. 

Elliotii, Eolfe, 51. 
erectiim, Thouars, 51. 

Humblotii, Eolfe, 50. 
pendulum, Thouars, oQ. 

PerYillei, 51. 

Bupleiirum, 497. 


Burasaia australis, Elliot, 2. 

Burseraccne, 10. 

Butomeae, 525. 

Cabomba,503. 

Cadaba madagascariensis, Baill., 2. 
Oadia Comraersomana, BailL, 14. 
Calamus, 281, 285. 

Calanthe alpina, Hook. /. , 31 9. 
bucciiiifera, Eolfe, 318, 
ecarinata, Eolfe, 3 IS. 
sylvatica, Lindl, 52. 
tricarinata, Lindl, 318. 

Oalantica iucida, H. FJlht, 20, 67. 
Caleuia depressa, IMiidl. Are/., 323. 
laeerata, ^fi^ell Arg., 323. 
licvigata, Muell. Arg., 323. 
Piiiggarii, Muell. Arg., 323, 
puiebeila, Muell. Arg., 323.* 
Oallianclra alternans, Benth., 14. 
Oallitriobe, 104, 509, 516, 517, 520, 
523, 524. 
autumnalis, 524, 

Terna, 524, , ' 

Oallopbyilis, 79. 
laciiiiata, 83. 

obtusifolia, J. Agardh, 79, 82, ftnote 
83, 86. 

CallopbylH.s and Ebodymenia, On the 
Cystocarps of some species of, by J* 
B. Oarriitbers, 77. 

Callus, An Iiixestigation into tbe true 
Nature of. — Part II., by Spencer Le 
M. Moore, 231-240. 

Callymenia, 86. 

Oaloeylindrus BeBaryi, Cooke, 164. 
Calothrix Billwyni, Cooke, 195. 

Oaltba, 516. 

palustris, 300, 500, 523. 
scaposa, 300. 

Camarotea, B. Elliot, 37. 

souiensis, B. Elliot, ^ 38, 167 ; ferti- 
lized by Necfcarinia souimanga, 38. 
Canarium obtusifolium, Elliot, 10. 
Capparidefc, 2. 

Cardamine, 300. 
hirsute, 345, 
stenoloba, Hemsl., 303. 
Carex,336,337, 339. 

alboviridis, C. B. Clarke, 62. 
Hildebrandtiana, Boeck., 63. 
polycepbala, Boott, 63. 
Pseucloeyperiis, 339. 
vulpina, 339. 

Carissa revoluta, 8. Elliot, 33. 
CarludoYica, 526, 

Oarpbalea aiigulata, Baill, 26. 
CaiTutbers, J. B., On the Cystocarps of 
some species of Oallopbyilis and 
Ehodymetiia, 77, 
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Carthusianastrum, 349, 352, 358. 
Oarthusianoides, 353, 371. 
Carthusianum, 353, 365. 

Carum Bulboeastanum, 495, 496, 497. 
Carui, 497. 

Caryophyllastrura, 349, 354, 390. 
CaryophyllesB, 486. 

Oaryopliylloides, 356, 432, 
Caryophyllum, 356, 432. 

CaryopJiyllus flore teiiuissimo dissecto^ 
Seguier, 412. 

florihiissolitanis^tia., J. Gmel.,412. 
maritimm supinus, etc. , Tourn. , 440. 
minor, etc., Dod., 412. 
pliimanm, Kraacli., 412. 
superhus, Moencli, 412. 
sylvestris, etc., Clusius, 412. 
sylvestns repens, etc., 0. Baiihin, 440. 
Caryota, 285. 

Cassia brevifolia, Lam., 14. 

Cassytha, 44. 

Casuarina, 485. 

Catenella Opuutia, Grev., On the Struc- 
ture and Development of the Oysto- 
carps'^of, by R. J. Harvey Gibson, 
68-76. 

Caulinia, 526. 

Oelastrinese, 11. 

CelastruB baccatus, Elliot, 11. 
Centotbeca, 65. 

madagascariensia, HacJcel, 66. 
mucronata, HacJcel, 66. 
Cepbalanthera ensifolia, 800. 
Cepbalozia, 264, 266. 

Ceratoneis Ampbiosys, HabJi., 203. 
Ceratopbyllacece, 488. 

Ceratophyllum, 104, 498, 511. 

demersum, 341, 342, 506. 

Cereus, 496. 

Cetraria bypotracbyna, Muell. Arg.,2Vl, 
sanguinea, Schaer., var. dissecta, 
muelL Arg., 218. 

Stracheyi, Babingt., 217. 
Tbomsoni, Muell. Arg., 218. 
Wallichiana, MxtelL Arg., 218. 
Chgetophora pisifomis, Ag., 111. 
Cbamfedorea, 281, 285. 

Cbamserops, 285. 

bumilis, 283. 

Chara, 104. 

Cbaridia §, 48. 

Cbenopodiacese, 44. 

Cbiloscypbus, 270, 275. 
ammopbilus, Col., 27S. 
dicyclopbonis, Col., 273. 
coalitus, Hees, 273. 
compactus. Col., 273. 
cymbaliferus, Hook, ei Tayl., 273. 
epibryuB, Col, 273. 
epipbytus, Col., 27^. 
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Ohiloseypbus insulus, 69^., 273. 
involttcratus, Col., 273. 
lingulatus, Col., 273, 275. 
marginatus, Col., 273. 
montanus, C9^.,273. 

Spruceanus, Col., 273. 

VLilcanlcus, Col., 273. 

Chinese Plants, Observations on a 
Botanical Collection made by Mr. A . 
E. Pi’att in Western China, with Da- 
seriptions of some new Chinese Plants 
from various Collections, by W. 
Botting Hemsley, 298-322. 
Obiodecton, 230. 

flavicans, Muell. Arg., 229. 
hamaton, Hyl., 230. 

ObUenacese, 6. 

Oblorococeum Gigas, Grun., 191. 

, var. maximum, ]Vest, 191,213. 

bumicola, JRahli., \22. 

Cbondria. 68. 

Ohondrioderma difforme, 540. 
Ohondrus, 86. 

Ohordaria, 68. 

Ohroococcaeete, 198. 

Cbroococcus coluerens, Naeg., 198, 
macrococcus, Bahh., 193. 

, var. aureus, Bahh., 193. 

turgidus, 198. 

Obroodiscus coccineus, Mtiell. Arg., 327 
rutilus, Muell. Arg., 327. 
Cbroolepidefe, 112. 

Cbroolepus aureus, Kxietz., 112. 
ObryBalidocarpus, 285. 

Ohytridia, 213. 

Circaea alpina, 300. 

Cissiis repens, Lam., 12. 

Cladonia fureata, var. asperata, Muell., 
217. 

degenerans, var. tracbyna, FloerJce, 
217. 

verticillata, Flo&rke, 217. 
Cladopbora flavescens, Ag., 111. 

glomerata f. flavescens, Bahh.,!!!. 
Oladrastis sinensis, Hemsl., 304. 
Olaoxylon flavum, 8. Elliot, 49. 
Clematis montana, 300. 

Closterium acerosum, Elirenh., 121, 
acutum, j5re5., 126. 
angustatum, Kuetz., 124. 
Arcberianum, 67m, 123. 
attenuatiim, Ehrenh., 124. 

Comu., Ehrenh., 125- 

, forma major, Wille, 125. 

costatum, 123. 

cyntbia, He Not., 123. 
jyimsii, Ehrenb., 122. 
didymotochum, Corda, 120. 
directum. Arch., 120. 

Ebrenbergii, MenegK, 122, 
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Cloateriuin gracile, Breb.^ 122. 

, forma gracillima, JFesL 122, 

^ 213. 

incurviim, Breb., 123. 
intermedium, Ba/fi, 124. 

Jenneri, Balfs, 122. 
juncidum, Balfs, 124. 

Kiitzingii, JBreb.j 125. 

Leibleinii, Kneiz.^ 122, 123. 

— , var. minus, Bahh., 123. 
linea, Perti/^ 12.5. 
lineatum, Ehretih., 124. 
lunula, Ehrenb,, 121. 
moiiiliferum, Ekreuh.^ 122, 213. 
obtusum, Breh,, 121. 
prselongum, Breh., 121. 

P ritchardian uni , Arvh. ,213. 

, var. minus, JPest, 121, 213. 

pronum, Bnb., 125. 

", f. linea, E/eb.% 125. 

Pseudodinm, Bo^, 123. 

Balfsii, i>Ve/;.,Tar. hybrid urn, 

124. 

rosfcratum, Ehrenh.^ 125. 
setaceum, Elirenh., 125. 
striolatum, Ehrcnh., 124. 

, var. orthonot-um, Boy, 124. 

subtile, Pre'6.,126, 213. 
subulatuni, Breh., 125. 
to.\on, West, 121, 213. 
tnrgidura, Ehrejih., 121. 

Yeniis, 123. 

Coccocarpifi mruginosa, Muell. Arg., 322, 
tenuissima, Muell. Arg., 322. 
Oooconema Oistula, Hempr., 203. 
cymbiforme, Ehrenh., 203. 
lanoeolatum, Ehreuh., 203. 
parvum, IF. 8m., 203. 

Coceoneis pediculus, Ehrenh., 204. 
Placentula, Ehrenh,, 204. 
Thwaitesii, W. 8m., 204. 

Oocoaniit Palm, 293, 294. 

Oocoine£e, 286, 297. 

Cocos, 281, 283-286, 297. 

niuifera, Lmi., 284, 293, 294, 295, 
297. 

Ccelastruin cambricum, .4rc/i., 189. 
cubicum, Eaeg., 189. 
microporum, Naeg., 189. 

Naegelii, Bahh., 189. 
sphaericurn, ZVTzr^'., 189. 

Terrucosum, Behisch. 189, 
Ccelocarpus inadagascariensis, 8, Elliot, 
43. 

socotraniis, Balj-.f., 43. 
Coelosphisrimn Kuetziiigianum, Naeg., 
200 . 

Coenobiete, 187. 

Coeriogoniuminterplexum, ISyL, 326. 
subvirescens, Eyl,, 326. 


Golea, 37. 

coccinea, 3'. Elliot, 36, 69. 
Colenso’s New Zealand Hepatiese, Re- 
vision o f, by P. Stephani, 263-280. 
CoIeocinntaeeiB, 107. 

Coleociisete irregularis, Brings., 108. 

scutata, Bkb., 107. 

Ooliinsia, ftaote 491. 

Cololejeunea, 277» 

Oolpopelta Tiridis, Corda, 161. 
Oomatrieha Priesiana, 532, 537, 541. 
Oonibretaceaj, 15. 

Corabretum purpurea, Vakl, var. brae- 
teata, 8, Elliot, 15. 

Commeiina, 514. 

Commelyna, 501. 

Conferva abbrevia^a, WiUe, 111, 
bonibycina, Ag., 111. 
geniiina, WilU, 111. * 

minor, Wille, 111, 
pachyderma, Wille, 111, 
stagnorum, isTiifii!'.?., HI. 
Confervacese, 111, ^ 

Confervoidefe Heterogameaj, 107. 

Isogama?, Ill, 

Oonjugatie, 112. 

Oonvailaina, 517. 

Oonvolvulaeece, 35. 

Oorydalis, 300. 

cheilanthifolia, Heml., 302. 
ophioearpa, 3(K). 

Oorylopsis spicata, 300. 

Cory pha, 281, 285. 

Ourypheje, 286, 296. 

Gosmarium abbreviatum, Bacib., 146, 
ainoemim, 156. 

— var. mediohevo, Kord., 156. 
anceps, Lund, 143. 
angustatum, 143. 
annidatnm, Be Barg, 157. 
arctoum, iSord, 162, 216. 

- — , forma minor, West, 162, 216. 
Arneliii,i?o/£^e‘, 154, 214. 

— forma compressa, West, 154, 
214. 

biiiale, Balfs, 143. 

— — , var. angiistatum, Wittr., 
H43. 

bioculatum, i?r<f 5., 146. 
bipimctatum, Boerq., 150, 153. 
Blyttii, Wille, 154^ 

Eoeckii, 'Wille, 157, 214. 

— , bipapillatum, nov. subsp., 
WesB im, 214. ^ 

Botrytis, Menegh., 155, 214. 

— , var. medioIa3ve,lF£?Si!i,155,214, 
brasiliense, Eord., 165. 

Brebissonii, Menegh., 152, 214. 

- — forma erosa, West, 152, 2l4. 
Broomei, Thw., 156. 
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Cosmarium cselatum, Balfs^ 158. 
circulare, Beinsch, 144. 
commisaurale, Breb.^ 168. 

, Tar. crassum, Nord,, 158. 

concinnum, Beinsch, var. laeve, 
Wille,m, 

confusum, CooJce, 156, 214. 

, Tar. regularius, Bbrd., 156. 

ambiguum, boy. subap., West, 

166,214. 

connatum, Breh., 161, 214. 

, var. triincatuiB, West, 161, 

214. 

eonspersiim, Balfs, 152, 214. 

— — , var. rotundatum, Wittr., 152. 

, var. subrotundatum, V/est, 

152, 214. 

contractual, Kirch, 160. 
C^rdanum, Breb., 161. 
crenatum, Balfs, 150. 

Cucumis, Cor da, 163. 
cucurbita,J?r^^., 162, 163,216. 

— — , forma major, West, 162,216. 
cylipdricum, Balfs, 157, 
danicum, i?oer^., 150. 

Be-Baryi, Arch, 164. 
eboracense, West, 155. 
eductum, Boy et Biss., 143, 214. 
, var. angustatum. West, 143, 

214. 

elegantissirnum, Ltmd, 164, 215. 
, forma minor. West, 164, 

215. ^ 

Elfvingii, Bacib., 145. 
excavatiim, Nord., 159, 168. 

, f. duplomajor, Limd, 159. 

, var. ellipticnm, Wille, 160. 

exiguum, Arch., 147. 
formulosum, 155. 
galeritum, 145. 
globosum, Bidn., 160. 
granaturn, Breb., 143. 

, var. concavum, Lagerh, 143. 

, var. Bubgranatum, Nord., 

143. 

Hammeri, Beinsch, 142. 
bexagonum, Elfv., 145. 
bexastiehum, Irimd, 168. 
bibernicum, West, 163, 214. 
bolmiense, Lund, 143. 
bomalodermum, Nord., 142. 
impressulum, Elfv., 147. 
istbmium, West, 159, 160, 214. 

, forma biberuica. West, 169, 

214. 

, var. trigonum, Lagerh, 160. 

, var. Willei, West, 160. 

Kjellmanni, Wille, 158. 

, var. ornatum, Wille, 158. 

logiense, Biss., 153. 


Cosmarium margaritiferum, Menegh, 
152,153. 

, /3. reniforme, Balfs, IbZ. 

Menegbinii, Brbb., 148, 149, 216. 

, forma octangularis, Wille, 

148. 

-, f. Eeinschii, Istv., 147. 

, m'. nana, Wille, 149. 

, var. Wollei, Lagerh, 149^ 

216. 

^ forma monstrosa, 216. 

moniliforme, 160. 
monomazum, Lund, 151. 

, var. polymazum, Nord., 151. 

nasutiim, 142. 
nitidulum. Be Not., 145. 
notabile, Breb., f. minor, Wille, 
159. 

Ifuttalln, West, 151, 214. 
Nymannianum, Gnm., 142. 
obliqunm,iVbrd, 149, 216. 

, var. trigonum, West, 149, 

215. 

obeiineatum, West, 162, 214. 
obsoletum, Beinsch, 144, 216. 

, var. angustatum, West, 144, 

216. 

orbiculatum, Balfs, 159. 
ornatum, Balfs, 158. 
ortbosticbum, Lmid, 154, 155. 

, var. pumilum, Lund, 154. 

ovale, Balfs, 164. 
pachydermum, iMnd, 144. 
Palangula, Breb., 162, 163. 

, var. De-Baryi, Babh, 162. 

perforatum, Bund', 1 44. 
perpusillum. West, 148, 214. 
Pbaseolus, Breb., 145. 
plicatum, Beinsch, 142, 215. 

, var. bibernicum, West, 142, 

215. 

polare, Nord., 143. 

Portianum, Arch, 152. 

, var. nepbroideum, Witir., 

153. 

prsemorsum, Breb., 155. 
prominulum, Bacih., 149. 
pseudamcenum, Wille, 156. 
pseud aretoum, Nord., 162. 
pseudobiremum, Boldt., 146. 
pseudoconuatum, Nord., 161, 214. 

, var. constrictum. West, 161, 

214. 

pseudonitidulum, Nord., 145. 
pseudopyraraidatum, lAmd, 144, 
214. 

, forma subrectangularis, West, 

145, 214. 

punctulatum, Breb., 153. 
pygmseum, Arch, 146, 214. 
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Cosmarium pyramidatiim, Sreb. I 44 . 
quadratiira, 342. 
quadrifarium, Lund, I 08 . 

, forma hexastielia, Xord, 158. 

quinariuni, Lund, 158. * 

rudiosum, Wolh, 159. 
lialfsii, U5^. 

forma 
lC)d. 

reetanguiare, Gnm , , 14(>. 

Eegnesii, Iteinmh, 149, 214, 

- — var. tritum, 149 ^ 214^ 

scenedesmus, Ddp., 145. 

, forma punctata, }Vest,l4b. 

sinuosum, Lund, 142. 

— Tar. decedena, lidnsch, 142. 
speciosum, Lund, 159. 

-- — , var. simplex, i\ord, I 59 . 
spbmroideura, West, 153, 214. 
sphalerosticlium, NonL, 154 157 ^ 
subcosbitum, Nord„ 157, 
subcrenatum, Eantznch, 150, 

var. divarieatum, Wille^ 150. 

subdanicum, TVest, 150, 214. ’ 
siiblobatum, Breh., 139. 
subprotumidiim, Nord., 157, 216. 
subpimctulaturn, Nord,, 154, 214*. 

var. Eoergesenii, Wesf^ 154 , 

214. 

subspeciosiim, Nord,, 159, 
substriatiim, Nord., 149. 
subimdulatum, Wille, 151. 
succisiim, West, 146, 214. 
syntblibomenum, West, 154, 214. 
tatricum, Eacih,, 142, 214.^ 

, var. novizelandicum, Eford 

142. 

, var. spbseruliferiim. Went 

142,214. ' 

tenue, Arch., 147, 214, 
tetraophtbalmiini, Br&h,, 151, 152. 

, var. Lundeiiii, Witir,, i52. 

Thveaitesii, Balfs, 163. 
tinctuin, Balfs, 146. 
trilobulatum, Eeinsch, 143. 
truncatellum, Eahh., 147. 

Turpinii, Breh., 155. 

, var, Lundeiiii, Gutw.,X^l^x 

undulatiim, Corda, Isi. 

, var, crenulatum. WoUe 153 

, yar. Wollei, West, 151.’ * 

variolatum, 144. 
venustum, Arch., 147, 148 214 
216. ’ 

, forma minor, Wille, I 47 . 

, var. bypobexagonum, md. 

147, 214, 216. 

, var. bypobexagonum, f. lTn- 

crassata, West, 148, 216, 

viride, 1 6 1 . 


Cosmarium viride, forma minor, West, 
161. * 

Oostularia recurva, 0. B, Clarice, 03. 

Crantzia liiieata, 518. 

Crassiilaceie, 14. 

Orataeva Greveana, Balll., yap. 2. 

Craterium vul^are, ftnote 537 .’ 

Crotalaria liBvigata, 13 . 
senegaiensis, 13. 
tenuis, Baker, 13. 
xantboelada, 13, 

Croton Elliotianus, BailL, 50. 
mops, 50. 

Cryptocarya glaucosepala, S. EUht, 
45. 

Ciieiimis parvifolius, Cogn., 19. 
subsericea, Hook, fl, 19, 

Cucurbitacete, 19, 514. 

Cuminum Cyminuin, 497. 

Cuscuta, 498. • 

Cyanantbus incanus, 300. 

Cyanophycea*, 195. 

Oyatliea spiniilosa, 484. 

Cycadea, ftnote 486, 510, 515. * 

Oycaxostolon, 355, 400. » 

CyclantheiB, 525. 

Cyelanthus, 527. 

Oyclea maclagascariensis, BaJcer, 1 . 

Oyclostemon Aquifolium, k. ' EUiot 
49. ’ 

natalense, jETara, 50. 

Cyclotella ICuetzingiana, Thv)., 200. 
operculata, Kuets., 200 . 

Cylindrocystis Br^bissonii, Meneah 
131. ^ *’ 

diplospora, Lund, 131. 

— major, nov. subsp., West, 131, 
213. 

crassa, Be Barg, 131. 

Oylindroapermiiin uiacrospermum 
Kuets., 195. 

Cyraatopleura elliptiea, W. S?}i. 201 
Solea, JF. 201. 

Cymbella Ehrenbergii, Kuets., 203. 
cuspidata, Kuets., 203. ’ 

maculat-a, Kuets., 203. 
turgida, Greg., 203. 

Oynomorium, 497. 
coccineum, 514. 

Oynorehis Baronii, Bolfc, 58. 
elata, 58. 
gibbosa, Bldl., 57. 
lilacina, 58. 

pauciflora, 58. 

Oyperacese, 488, 493, 499, 501, 525. 

Oypripedium, 300. 
arietinuin, 300. 

Calceolus, 521. 
bimalaicum, Bolfe, 319. 
maerantbon, Hook.f., 319 . 
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Ojpripeclium macraiithorj, var. veiitri- 
cosa, Hook. f., 320. 
maerantliDn, 8m„ 320. 
spectabile, 300. 
tibeticum, King^ 300, 320. 
Ojrtopera planfcaginea, Lmdl., 53. 
Ojatocarps of Oatenella Opuntia, Grev,, 
On the Structure and Development 
of the, by E. J. Harvey G-ibson, 68. 
Cystocarps of some species of Oallo- 
pbyllis and Ehodymenia, On tbe, by 
j. B. Carruthers, 77. 

Dsemonorops (err. typ. Doemonoro] 3 s), 
281. 

Daphne odora, TJiunh., 318. 

retusa, Hemsl., 318. 

Date-Palm, 289. 

, Ylild, 289. 

Deeaisnea insignis, 300. 

Delphinastrum §,301. 

Delphinium dasyanthum, Kar. et Kir., 
301, 302. 

^ pachycentrum, Hemsl,, 301. 
Dendrobium polystachyuin, Thouars, 
53. 

Dendroeeros, 266. 

Denclrophthoe §, 46. 

Desmanthus paucifoliolatus, B. Elliot, 
14. 

Desinidiaceaa, 114. 

Desmidium Aptogonura, Breh., 117. 
cylindricum, Grev., 117. 

Swartzii, Ag., 117. 

Dianthus, A Monograph of the Genus, 
by F. N. Williams, 346-478. 
Dianthus abgssimcus, E. Hr. in Salt, 
Voy. Abyss., App. 64, = lepto- 
loma. 

acicularis, Eisck, 354, 394. 

, var. spiciilifolius, Bcktir, 394. 

acicularis, Schur, Enum. PL Trans- 
silv. 98,=petra3us. 
acinifolius, Schur, iW. 97,=c8esius 
^)ar. Henteri. 

aciphylius, Bieher, 353, 364. 
acTochloTus, Stapf, = pratensis mr» 
acrochlorus, 42k 
actinopetalus, Fe^id, 353, 362. 
aciioninatus, DO.? (sp. dub,), 458. 
aeuminatus, Tauseb., = monspessu- 
lanus var. aeuminatus, -393. 
aeuminatus, Williams, 458. 
aggregaUis, Poir., =; barbatus mr. 
aggregatus, 468. 

albanicus, Wettst. Beitr. fl: Alba- 
niens, = Bitlisianus. 
albens, Ectl. et iZey. ea; Walpsf Ann. 

vii. 265, » holopetalus. 
albens, E. Meg., 357, 449. 


Dianthus Tiircz. ear Ilarv. et 

Solid. Fl. Cap. i. 122, = Zeyheri. 
albuSj Sehkr., ex Steud. Horn. Bot. 

ed. II. i. 498, = deltoides. 
algetamus, Gme/Zs, 357, 453. 
alpestris, Balb., = sinensis var. asper, 
468. 

alpestris, Baumg., =: deltoides, 419, 
aipestris, Bertol. FL Itaiiea, = 
strictus. 

alpestris, Hoppe & Sternb., = mon- 
spessulanus Mr. alpestris, 392. 
alpimis, DO. PL France, iv. 745,= 
glacialis Mr, neglectus. 
alpinus, Lapeyr., = monspessulanus 
Mr. alpestris. 

alpinus, Li-mi., 419, mentioned 415. 

, var. pavonius, Tausch., 420. 

, var. Semenovii, Begel et 

Herd,, 420. 

, var. typicus, Reichh., 420. 

alpinus, Luce, FL Osil. 13, = del- 
toides. 

alpinus, Suirm 6\r Steud. Norn. Bot. 
ed. II. i. 498, =glacialis var, neg- 
lectus. 

alpinus, YilL, = glacialis var. alpi- 
nus, 429. 

altaicus, Willd. ex Ledeb. le. Fl. 

Eoss. i. 278, = sinensis, 
amhigi,ius,lAic. Prodr. FL Mess. 123 
= velutinuB. 

ambiguus, Ram., 379, mentioned 
353, 878. 

ambiguus, Salisb. Prodr. 303, = 
monspessulanus. 
anatolicus, Bolss., 358, 457. 

var. parviflorus, Boiss., 457. 

Andersoni, Williams, 450. 
angolensis, Hiern, 447. 
angulatus, Eoyle, = fimbriatiis var, 
angiilatus. 

anticarius, Boiss. et Rent., 358, 459. 
appressus, Ehrenb., = fimbriatus 
var. pogonopetalus. 
aragonensis, Tbrih., 443. 
arborescens, Hoffingg. Verz. 56, = 
Bisignaiii. 

arboreus, Linn., 361. 
arlmscula, E. Br. in Lindl. Bot. 

Eeg. t. 1086, = Caryophyllus. 
arenario-pulchelkis x , 466. 
arenarius, Oolm. Fl. CataL, = Ee- 
quienii. 

arenarius, DO. Syn. n. 4325, = gal- 
licus. 

arenarius, Huds. Fl. Angl., = Ga- 
ry ophyllus. 
arenarius, ZeWi., 391. 

, var. glaucus, BlocM, 391. 
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Dianthus arenaritis, Pir. FI. For. SyiL 
163,=Waldsteinn. 
arenarius, Pall. Eeise, iii, GOO, = 
squarrosus. 

are7iarius^ TIwyq, = gallicus. 
arejiarms, Thiiill., = pungens. 
arenarius, Towns. Tray. Htmgary, 
iii. 488, = serotinus, 
arid us, Grlseh,, 425. 
aristatus, Boiss., 420. 

, yar. minor, Boiss., 426. 

, var. pulverulentus, Stapf, 426. 

Arrneria, Linn., 350, 352, 359, 467. 

, var. Armeriastrum, Wolfn., 

359. 

, var. ca?spitosus, Ckm., 359. 

, var. glaber, Vmidas, 359, 

, var. pseudarmeria, Wierzb., 

359. 

, var. subacaulis, Sehir, 359. 

— — , yar, subhirsutus, Sckir, 359. 
Armermtrum, Wolfn., = Armenia 
var. Armeriastrum, 359. 
armrioicies, Eafm. (sp. club.), 468. 
mrecim, Diim., = Oaryophyllus, 
469. 

Arrostii, Bresl, 434, mentioned 
400. 

, var. biflorus, Pm4 434, 

— — , var. contractus, Jaui, 434. 

, var. uniflorus, Presl, 434. 

as 2 )er, Willd.,= sinensis var. asper, 
468. 

asperulus, Boiss. d' Huet, 386. 
atoinarius, Boiss., 355, 403. 

, var. setisquameus, ifawssi". et 

Bornm., 348, 403. 
atratiLS, Beaup. ezc DC. Prodr, i. 

356, = polymorpbus. 
atroruhens. All., = Carthusianorum 
var. atrorubens, 374. 
atroruhens, Baumg., = Cartbiisia- 
norum var. subflistigiatus, 372. 
ab'oruhens, Bieb. FI. Taur.-Oauo. i. 

324, = eapitatus. 
atromhe7is, 'Fnv., ~ intermedins. 
atroruhens, Kit., = slavonicus, Wih 
liaMS,6S0. 

atroruheQis, Jacq., = Cartbusiano- 
rum var. Jaequinianus, 375. 
atroruhens, LoiseL, == Carthnsiano- 
rum var. congestus, 374. 
attemiatm, Amo, = sabuletornm. 
attenuatm, auct.,=fimbriatus, 404. 
attenuatus, Sin., 439. 
attenuatus, Xatard, ex Walp. Eep. 

Bot. i. 267, ■= bracbjantbus. 
attenuatus, Webb qp. Willk. et 
Lange, Prod. FI. Hisp. iii, 684, 
= lusitanious. 


Dianthus auraniticus, Post, 357, 451. 
autumnalii, Kit. (sp. dub.), 469. 
axilUflorus, Fenzl, 418. 

var. heptanetirus, WUiiams, 

418. 

Balansse, Boiss., 438. 

BalbisU, Schur, Fnuni. PL Trans- 
siiv., = giganteus. 

Balhisii, Ber., = Oarthusianornm 
var. glaucopbyllus, 307, 408. 
hmudicus, Boiss., = giganteus. 
banaticus, 371. 

, var. arenarius, Heiiff., 375. 

, var. atrorubens. All,, 374. 

, var. biteniatus, Svhur, 371, 

, var. bohemicus, WiH/iams, 

374. 

, var. eampestris, Heitff., 376. 

, var. congestus, Bor., 31i4. 

, var. consanguineus, Schur, 

377. 

, var. ferrugineus, Mill., 374. 

, var. giganteiforiois, Borh., 

375. * 
, var. glaucopliyllus, Wierzb., 

376. 

var. intermedius, Gaud., 374, 

, var. Jacquinianus, Williams, 

375. 

, var. lancifolius, Sohioss. et 

VuJcotin, 376. 

, var. minor, Schur, 375. 

, var. mcesiacus, Pa.no., 376. 

— — , var. nanus, Neilr., 376. 

— var. nanus, Ser., 374. 

, var. parviflorus, Schur, 374. 

var. paucillorus, Bruegg,, 

375. 

— — , var. Pontederce, Kern, 374. 
, var. pontieus, Wahlenb., 371, 

■ -, var. pruinosus, Janka, 371. 

— — var. roridus, Sohur, 376. 

- — , var. Sabuletorum, Mcuff., 

■ -375. 

- — — , var. sanguineus, Vis., S77. 

var. saxigenus, Schur, 373. 

var. surulis, Williams, 376. 

var. tcrnatus, B’cujt., 375. 

— — var. vulturius, Guss. et Ten., 

■ 375. ' " ' 

hanaticus, Kern., = Cartbusiano- 
rum var. inoesiaeus, 370. 

Barati, Duv., = tiipunetatus var. 
Barati, 450. 

harhatus, Pall, ex DO. Prodr. i. 

355, =: pseudarmeria. 
barbatus, Lhm., 38 J, 382, men- 
tioned 378. 

var. aggregatus, Poir., 382, 
383. 
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Diantbus ha^hatus, var. latifolius, Ser.^ 
382. 

• — — , var. rariflorus, Schur, 382. 
basianicus, Boiss, HaussJc,^ 355, 
402. 

Bcmhinumm, Noe, = ejlvestris var. 

Bauhiiiianus, 437. 
hebim, Vis., = strietus var. bebius, 
453, 454. 

benearnensis, Lor., 358, 459. 
henearnemis, Timb., Monogr., Di- 
antb. Pyren., 15, = fallens ? 
Bertolonii, Woods, 353, 363. 
hicolor^ Adam, in Web, et Mobi*. 

Beitr. i. 55, = campestris. 
hicolor, Hornem. liort. Hafn. 407, 
= ieptopetalus. 

hwolor, Bieb., = cinnamomeus var. 
^ glaber, 462, 468. 
hiJid'its, 'Kit., ^ sinensis mj*. gemi- 
niflorus. 

biflorus, Griseh., 365. 

Sibtb. et Sm., = cinnaba- 
rinus mr. alpinns, 389, 468. 
hinatm, Bartl., = sylvestris var. 
binatus, 437. 

hinatus, Scbur, Enum. PI. Trans- 
silv. 97, = cjBsius var. Henteri. 
Bisigm-ni, Bertol., 363. 

Bisignani, Tenor e, 362. 

, var. albiflorus, Presl, 362. 

, var. glaucus, Williaim, 362. 

var. berm^eensis, Coss., 363. 

, var. viride.sceris, Guss., 362. 

hiternatiis, Scbur, == banaticns var. 

biternatus, 371. 
bitlisianus, Boiss., 354, 390. 
blandus, Eeicbb., == plumarius var. 
roseoflorus, 391. 

hoJiemicus, Mayer, = petrseus var. 

bobemicus, 374. 

Boissieri, Willie,, 434. 

Borbasii, Vandas, 353, 383. 
Bornmuelleri, Haussh, 460. 
braebyanfcbus, Boiss., 454, men- 
tioned 415. 

, var. alpinus, Willie, et Lange, 

455, 

, var. bnmilis, Tlym,, 455. 

, var. macrantbus, Gren» et 

Godr., 455. 

, var. montanus, Willie, et 

Lange, 455. 

bracliyanthus, Gren. et Godr. FI. 

France, i. 235, = virgineus. 
hrachyanthus, Scbur, = microebe- 
lus, 415. 

brachyanikits, Willk., partim, = 
subacaulis var. ruscinonensis. 
435. 


Biantbus brachycalyx, Huet, = sylvestris 
var. bracbycalyx. 

hraGhycarpus, Velen., = liburnicus 
var. bracbycarpus, 367. 
braoteatus, Willd. ex Stev. ex Ser. 

in DO. Prodr. i. 361, var. = ? 
Brandies, Pane., = callizonus var. 
Brandzse, 427. 

hrevicalyx. Beck, = sylvestris var, 
brevicalyx, 436. 
brevicaulis, 420. 
brevifolius, Friw., = pinifolius, 
369. 

hrevistyhs, Timb. Monogr. Diantb. 

Pyr. p. 24, t. 31, =bracbyantbus. 
Broteri, Boiss. et Beat., = fimbri- 
atus, 404, mentioned 406. 
Buergeri, Miq., 421. 

BurcheUU, Ser., = erenatus, 468. 
caebemiricus, Edgew., 441. 
csesius, Sm., 356, 413. 

, var. biflorus, Williams, 414. 

, var. flaccid us, Eieh., 414. 

, var. Henteri, ILeihff., ^^. 

— — , var. macrantbus, Bohur, 414. 
— — , var. pulchellus, Bers., 414. 

, var. tenuissimus, Bchur, 414. 

ccsspitosifolms, Plan. Ens. FI. Gall., 
118, = Piauellas. 

ccBspitosus, Kit., = caryophylloides. 
emspitosus, Poir. in Lam. Encycl. 

iv. 525, = csesius. 
csespitosus, Thnnb., 4:IZ. 
callizonus, Schott ^ Kotsohy, 4B!7. 

, var. Brandzse, Banc., 427. 

calocepbalus, Boiss., 370. 

Calverti, Boiss. (sp. dub.), 469. 
campestris, Bieb., 426. 

, var. glabra, Trautv., 426. 

, var. pubescens, Trautv., 426. 

canescens, Koch, 409. 
capillatus, Meinsh. Beitr. Pfl. 
Geogr. SM-Ural-Geb. 6, = ca- 
pitatus. 

capitatus, Balb., 384. 

, var. minor, Boiss., 384. 

, var. Pancicianus, Williams, 

384. 

capitatm, Pall., ex Eeicbb. Ic. Grit. 

vi. 539, = liburnicus. 
capitatus, Eocb., = liburnicus var. 
ligusticus. 

Carmelitarwm, Eeut., = Oartbusia- 
norum var. Carmelitarum. 
earoUnianus, Walt., =Dodecatbeon 
Meadia, 468. 

Carthusianorum, All., = sinensis 
var. asper. 

Carthusianorum,^^}!. Index Taur., 
= capitatus. 


Diantlius Cartliusianorum, Linn.^ 371 ; 
mentioned, 379, 415, 430. 

, yar, ansisopodus, fe., 372. 

, Tar. australis, Pano.^ 373. 

, yar. chloaspbyllus, Schury 

373. 

, yar. eiirticeps, Borh,^ 372. 

, yar. eu-Carthusianorum, 

Beichb., 372. 

, var. ferrugineus, 467. 

, yar. gramineus, ScJmr^ 373. 

, yar. longifoliiis, Timh., 430. 

, yar. pratensis, Neilr,, 372. 

, yar. purnilus, Schur, 372. 

, yar. rupicolus, Sehur, 373. 

, yar. subalpestris, JSchleich,, 

372. 

, var. subfastigiatus, ScJiur, 

372. 

, var. tenuifoliiis, Schir, 373. 

Carthusianonm, Sibtb. & Sm., = 
intermedins, 384. 
Carthusicmonim, Guerin, 372. 
caryophylloides, ScJmlt., 433, 467. 
Oaryophyllus, Linn., 432; men- 
tioned, 391, 431, 438, 467. 

yar. carduiiius, Ser., 433. 

, var. collivagtis, Jo7'd., 432. 

, var. genuinus, 432. 

, var. pygmceus, BcrL, 433. 

, var. Scheiichzeri, Jo7'd., 432. 

catalmmmis, Pourr. ex Willk. & 
Lange, Prod. FI. Hisp. 684, = 
fimbriatus, 404. 

caucaMcus, Sims, =. sinensis, 468. 
cephalotes, Ser., = eapitatus, 468. 
chinensis, Linn., vide sinensis, 430. 
cliloosphyllm, Scbur, = Oarthusia- 
norum var, chlosepbyllus, 373. 
chloroleiicus, Fisrh. in Hornem. 
Hort. Hafn. Supplem. 137, = 
sinensis. 

cibrarius, Clem.^ 353, 370. 
ciliatus, Gim., 443. 

, var. Broccbianus, 443. 

, var. cymosus, Vis., 443. 

, var. racemosus, Vis., 443. 

, yar. serrulatus, Brocchi, 4:^Z. 

ciliatus Costa, = multiceps var. 

decalepis, 444. 
cinnabarinus, Sprum., 389. 

, var. alpinus, Boiss., 389. 

cinnamomeus, Sihth. Sm., 462. 

, var. glaber, Williams, 462. 

, var. pubescens, 462. 

cintranus, Boiss. cf* Bcut., 452. 
clavatiis, Desf. ? (sp. dub.), 468. 
clamtiis, Spreng. in Neue EntcL ii« 
169, = Carthiisianorum. 
cognobilis, TimL,, 456. 


Bianthus cognibilis, var. vivariensis, 
Jord,, 456. 

Colensoi, 355, 414. 

eoUimis, J3alb., = liburnicus Mr. li- 
gusticus, 430. 

Beicbb. Ic. Bot. PL Crit. 
739, = gracilis var. armerioides, 
430. 

collinus, Waldst. cj- Kit., 380, men- 
tioned 430. 

— — , var. imereticus. Bnpr., 387. 

, var. sub]?anieiiiiitus, Sckur, 

386. 

— — , var. sylvaticus, Ilirppe, 38<). 
collivagm, Jord., = Caryopbylius 
var, colli ragus, 432, 
compactus, Kit., 354, 385. 

, var. prelucianus, Williams, 

385. ■ 

condensatus, Kit. = strietus var. 
condensatus, 454. 

co7igestus, Bor., = Cartlmsianorum 
var. congestus, 374. 
consangimtcms, Scbur, = CartliusJ^ 
anoruin var. consanguineus, 377. 
consimilis, Jord., = sylvestris van 
consimilis, 437. 

contortm, Sm., in Bees Cyclop, ix. 
ex Ser. in DC. Prodr. i. 304, = 
fimbriatus. 

contractus, Jan, = Arrostii. 
controversus, Gaud., 354, 393. 
coronarkts, Lam. FI. France, = 
Caryopbylius, 432. 
corsmis, L'iseb. & Link, = Caryo- 
pbylius, 432. 
corymbosus, Bihtli,, 360. 

var. Poiretianus, Ben, 360. 

Costae, Willk., = multiceps var. de- 
calepis, 444. 

Courtomi, Beicbb., = superbus. 
Courtomi, Scbur, = collinus, 
cous, Boiss. Biagn. PL Nov. Or. 

ser. I. i. 20, = actinopetalus. 
crassipes, Boem., 385. 
crenatus, Eckl. et Zeyb. ex Harv. 
et Bond. Fi. Cap. i. 124,=boio- 
petalus. 

crenatm, Gilib. FI. Lituan. ii. 161, 
= deltoides. 

crenatus, Thmih., 435, mentioned 
356,441. 

cretaems, Adam in Web et Mobr, 
Beitr. i, 56, = leptopetalus. 
crinitus, 409. 

, var. crossopctalus, Fend,Ai)%. 

- — , var. pubescens, Boiss., 409. 

- — — , var. tomentelius, Boiss., 409. 

— , var. typicus, Sm., 409. 
crgaticus, Borh. (sp. dub.), 380. 



Dianthiis crossopetakts, Feiizl,= crinitus 
var, crossopp.talus, 409. 
emeritus, Griseb.j 378 ; mentioned 
378, 379. 

, var. fastigiatus, Pantob., 381. 

cyatlio'pliorus, Moris, in Mem. Accad. 
Sc. Torino (1852), p. 32, = Ar- 
rostii. 

cylleneus, Boiss. et Heldr.,=srpubes- 
cens var, eylleneus. 
cymosus, Vis., = ciliatns var. cj- 
mosiis. 

Oyri, FlscJi. ^ Mey.^ 463. 
dalmatious, Celak., = ciliatus var. 
cymosus. 

danuhialiSf G-ris6b.,=Oarthusiaiio- 
rum var. glaiicophyllus, 376. 
decresoens X, Borb., 467. 

^eltoides, Prodr. FI. Tosc. 

72, = sinensis y<Tr.asper(Seguieri). 
deltoides. Georgi, Beise, i. 215, = 
sinensis. 

deltokles, Griseb., = myrtinervius, 

deltoides, L'mn.^ 418; mentioned 
350, 356, 421, 4(57. 

— var. foliosus, Boe^in., 419. 

, var. glaucus, Linn., 419. 

— sub var. wolgensis, 
FiscJi., 419. 

, var. mierolepis, Fet, 419. 

, var. serpyllifoliiis, Borb., 419. 

, var. typicus, Williams, 419. 

j subvar. alpestris, 

Baumg., 419. 

deltoides, Patrin, = sinensis. 
dentosus, Fisch., = sinensis var. 

macrosepal us, 430. 

JDeserti, Xotsehy (sp. dub.), 4(59. 
diffkmts, Griseb., — Friwaldsfcya- 
■ nus. " 

diffusus, Sihth. ^ Sm., 420, men- 
tioned 416. 

, vai'. eylleneus, Boiss., 421. 

dimmutus, Linn, (nomen delend.), 
465. 

diutimis, Kit, 383, 467. 
dintinus, Beichb., = Garth usia- 
norum var. parviflorus, 374. 
divancatus, Urv. Enum. PL Archip. 

46, = tripunctatus, 408. 
dubius, Hornem. Hort. Hafn. i. 

408, = plumarius. 
dubi'iis, Eoch, = Oarthusianorum 
var. rupieolus, 8ohur. 

Bufftii X , Haussk., 467. 

elatus, Ledeb., 425. 

elegans, Urv., 363. 

ellipUcus X , Turez. (sp. dub,), 469. 

elongatus, C. A. Mey., 452. 


Dianthus emarginatm, Ser.,= cinnamo- 
meus var. pubeseens, 468. 
Engleri, HaiossJc. Bonn., 410. 
eretmopetalus, Stapf, = leucopbmus 
var. eretmopetalus, 456. 
erinaceus, Boiss., 431. 

, var. Webbianus, Parol., 

431. 

erubesoens, Trev., = monspessula- 
nus var. erubesoens, 392. 
erytliTocalyx, Schott, = petrmus. 
erythrocoleus, Boiss., 400. 
Falconeri, Edgew., 435. 
fallax X , Kern., 467. 
fallens, Timh., 403, mentioned 


fasciculatus, Gilib. FI. Lituan. ii. 

161, = Oarthusianorum, 
fastigiatus, Pantoc., = cruentus 
var. fastigiatus, 381. 

Faurd, Arvet-Touv., — furcatus. 
ferruginous, Mill., = Oartbusiano- 
rum var, ferrugineus, 374, 468. 
ferrugioieus, Pourr., = Oarthusia- 
norum var, congestus. 
fimbriatus, Bieb., 404. 

, var. angulatus, Boyle, 406. 

, var. brachyodontus, Boiss., 

406. 

, var. bracbypbyllus, Wittk., 

404. 

, var. Hookeri, Williams, 


var. iucertus, Jacquem., 405. 
var. leptophyllus, Willk., 

var. macropetalug, Boiss., 

var, mucronulata, Williams, 


, var. mutica, Williams, 404. 

, var. obtusisquameus, Boiss., 

405. 

, var. orientalis, Bonn, 405. 

, var. pogonopetalus, Boiss, et 

Kotschy, 405. 

, var. scleropliyllus, Willk., 

404. 

, var. stenocalyx, Boiss., 406. 

fimhriatm, Brot., 404. 
fimbriatus, Hohen., = crinitus. 
fimbriatus, Lam,, = monspessula- 
nus, 'fJ67. 

Fisoheri, Spreng., = sinensis, 468, 
fiaocidus, Fieb,,=csesius var. flacci- 
d us, 414. 

floribundus, Boiss., 391, 
foliosus, Turez. in Bull. Soc. INfat. 

Mosc. (1832) 184, = sinensis, 
fragrans, Bieb., 446. 
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Dianthus fragrans, Tar. macrocolpus, 
'Williams, 447. 

Freynii, Vandas, « glacialis var. 
SVeynii, 429. 

frigidus, Kit.,=sylvestns mr. frigi- 
dus, 436. 

Friwaldskyanus, Boiss., 364. 
fruticosus, Linn., 361. 
furcatiis, Balb., 357, 440. 
fiiroatus, Bourg., =; tener. 
gaditanzis, Ball, 423. 
gaditanus, Boiss., 423. 

, Tar. hispanieus, 423. 

, var. maroeeanus, Williams, 

423. 

— - — , var. nxmeliciis, Williams, 

;42a, 

gallicLis, Pm., 401. 

, var. lusitanus, P/oyr., 402. 

Gasparrinii, Gms., Zb7, 442. 
gelidus, Schott, 428. 
geminifloriis, Loisel. FI. Gall. 725, = 
sinensis var. geminiflorus. 
gigmteiformis, Borb., =Oartbusia“ 
norum var. giganteiformis, 375. 
gigaiiteus, Urv., 370. 

, var. humilior, Borb,, 370. 

, var. pergiganteus, Borb., 

370. ^ 

Girardini, Lamotte, 385. 
glabriusculus, 388. 
glacialis, Gaud. FI. Helvet., = gla- 
cialis var. neglectus, 429. 
glacialis, Haenke, 429. 

, var. alpinus, Vill., 429. 

, var. Freynii, "Fandas, 429. 

, var. neglecfcus, Lois., 429. 

, var. subalpestris, Gaud., 

429. 

, var. typicus, 429. 

glauco 2 )hgllus, Oolla, = Oarthusia- 
norurn. 

glaztcophyllus, Hornem., = liburni- 
cus, 367. 

glaucopliylhis, Beiclib.,= eapitatiis. 
glaucus, Huds. Fi. Angl., = caesius. 
glaucus, Linn. = delfcoides var. 
glaucus, 419. 

glaitc'us, Schousb., = gaditanus var. 

maroeeanus, Williams, 423. 
glomeratus, Ball. Ind. Taur.,=poly- 
morphus. 

glumaceus, Bozg §- Chaicb., 464. 
glutinosus, Boiss. if- Heldr., 350. 
Godronianus, Timb,, = caryophyl- 
loides, 433. 
gracilis, Sibtk, 364. 

, var. armerioides, Griseb., 

365. 

, var, pumilus, Boiss., 365. 


Diantbus grammeus, Schur, = Carthu- 
sianorum var. graniineus, 373. 
graminifolius, Brest, 400. 
graminifolkis, Schur in Verb. 
Siebenb. Yer. 1859, p. 144,=Car- 
thusianorum var. tenuifolius. 
grand, ijlanis, Boir. (sp. dub.), 468. 
graniticus, Jord., 457. 

— , var. longistylus, Cosfe, 458. 
gratmiopolitamis, Yill., = cassius. 
Gremblicliiix , Ascliers., 467. 
Gulicsx, Janka, 467. 
guttatus, Bieb., = prafcensis var, 
guttatps, 428, 468. 
hmmatocalya, Boiss. et Heldr. in 
Boiss. Diagn. Bl. Nov. Or. scr. II. 
i. p. 68, = pruinosus, 
Hausskneebtii, Boiss., 452. 
Heldreichii, Orpb., = viacidus var. 

Heldreicbii, 368. 

Hellwigrii x , Borb. , 467. 

Henteri, Heuiff., == cxesius var, 
Heiiteri, 414. 

beptaneurus, Griseb., 308. • 

, var. lancifolius, Tauscli., 

368. 

hermeeensis, Coss., = Bisignani var. 

Hermseensis, 363. 

Mrsutzis, Lam. FI. France, ii. 533,= 
Armeria. 

Mrtm, Bieb. FI. Taur.-Caue. i. 326, 
= humilis. 

birfcus, Fill., 449, mentioned 458. 

, var. parviflorus, Benth., 

449. 

Mspanicus, Asso, 448, mentioned 
.451. 

— — , var. australis, Willk., 448. 

— var. borealis, Willk., 448. 

— var. occidentalis, Willk. et 
Lange, 453. 

Hoeltzeri, Winkl., 399, 

— -■ — , var, ebarbata, Winkl., 
bolopetalus, Turez,, 447. 
Holzmamiiamis, Heldr. & Haussk, 
(1885), = cruentus. 

Mornemanzii, Ser. (sp. dub.), 468. 
HorneManni, Saiz,,= gaditanus var» 
maroeeanus, Williams, 4:2Z. 
horietisis, Schrad.,=plumarius var, 
perrainosus, 391 . 
bumilis, Willd., 427. 
hUmilis, Bruegg., 379, = Car- 
tbusianorum, var., Willmns, 
379. 

hungarlmtjs, Clem., = crinitus. 
hizigaricus, Griseb., = petreeus. 

Hau-ssk. in Oesterr. Bot. 
Keitsebr. xiv. p. 217, = plu- 
marius. 
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Dianthus Pers., = serotinus 
mr. hungaricus, 409. 
limgaricus, Eeichb., = plumarius 
mr. albiflorus, 391. 
bymenolepis, Boiss,y 387. 
hypanius, Anclrz. ex Nym. Consp. 

p. 101, = campestris. 
hjpochlorus, Bom. ^ HeMr., 425. 
hgssopifoiius, Linn. fil. Cent. Plant. 

i. 11, = superbas. 
iherimis, Stev., == crinitiis. 
iberictis, Willd., = sinensis, 468. 
incert'us, Jacqiiem. in Hook. PI. 
Bi’it. India, i. 215, = fimbriatus 
mr. angulatus. 

incurvus, Thiinb. Prodr. 81, = 
albens. 

inodorus, Gaertn. Pruct. t. 129, = 
f. attenuatus. 

inodorus, Ivern, Sclied. PL exs. Aiist. 

Hung. 69, = sylvestris. 
inodorus, Pall. Eeise, ii. 523, = 
sinensis. 

' insignitus, Timb., 455. 

integer, Vis.,= strictus var. integer, 
454. 

integerrimus, Bunge, 461. 

, var. micranthus, Boiss., 461. 

integripetalus, Schur,= strictus mr. 
integripetalus, 454, mentioned 
401. 

intermedins, Boiss., 384. 
intermedins, Willd. ex Ledeb. FI. 

Eoss. i. 276, = polymorphus. 
involucratm, Pall, ex Ledeb. PI. 

Eoss. i. 277,= sinensis mr. asper. 
involiicratus, Poir. Encycl. Suppl. 

iv. 132, Eisignani. 

Jacquemontii, Edgew., 441. 

, var. minor, Williams, 441. 

Jaczonis X, Ascii., 467. 
iaponicus, Thunb., 369, mentioned 
382. 

, var. bracbycalycina, Maxim., 

369. 

, var. platyphyllus, Turcz., 

^ 369. 

jeniseensis, I^ess. ex Ledeb. PL Eoss. 
i. 278, = sinensis var. macrose- 
paliis. 

judaieus, Boiss., 461, 
luniperinus, Sm., 363, mentioned 
^ 405. 

Juratensis, Jord., = sylvestris var. 

juratensis, 437. 
kamisbergensis, Bond., 450. 
Kayseriamis, Sckur, = cassiiis var. \ 
Henteri. 

Knappii, AscJiers. ^ Kan., 353, 378. 
, var. humilis, Bruegg., 379. 


Dianthua Knappii, var. rosulatus, Borb., 
378. 

Kotscbyanus, Horn, 457. 

Kremeri, Herb. Kew., 447. 

Kremeri, Boiss. ^ Beut., 4AQ. 
Kuschakewiczi, Beqel Sc Jimalh., 
355, 397. 

lactiflorus, 460. 

Stev. Eicbw. Skizze, 
= cinnamomeus var. glaber, 
lancifolius,liSimBa., = trilaseiculatus 
var. lancifolius, 368, 376. 
Langeanus, Willie., 453. 
laricilblius, Boiss. Beut., 438. 
latifolius, Willd. (forma bortensis), 
468. ' 

legionensis, Willie. Lange, 444. 
Leitgehii x , Eeichardt, 467- 
leptoloma, Stead., 4iS0, mentioned 
448. 

leptopetalus, Willd., 462. 
leucophajus, Sibth. Sm., 456. 

, var. eretmopetalus./Stoy?/, 456. 

, var. macropetalon, Clem., 

456. 

leucophcBUs, Sieb., = sphacioticiis. 
Levieri x , Borb., 467. 

Libanotis, LabilL, 410. 

, var. sinaicus, Williams, 410. 

Liboschitziamis, ’Kohen. ex Boiss. PL 
Orient, i. 491, = fragrans. 
Liboschitzianus, Ser., 461. 

, var. integerrimus, Boiss., 461. 

, var. multicaulis, Boiss. et 

Huet,AQl. 

, subvar. alba, Williams, 

461. 

, subvar. rosea, Williams, 

461. 

libiirnicus, Bartl., 366, 402, 467. 

, var. bracliycarpus, Velen., 

367. 

, var. ligusticLis, Willd., 367. 

, var. propinquus, ScJrnr, 367. 

Jiburnieus, Porta, = Knappii var. 
rosulatus, 379. 

ligusticus, Willd., = liburnious var. 
ligusticus, 367. 

lilacinus, Boiss. ^ Heldr., 387. 

, var. androsaceus, Boiss. et 

Heldr., ^ 

liliodorus, Banc., 354, 395. 
Uneolatus, Bel., = multipunctatus. 
Imeolatus, Loeiir., = sylvestris var. 
binatus. 

litoralis, Host, PL Austr. i. 522 = 
ciliatus var. cymosus, 443. 
longicalyx, Miq. (sp. club.), 469. 
longicauUs, Cos^t^, — Oaryophyllus. 
longicaulis, Tenore, 433. 
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Diantliiis Sclil^ etTukotin. 

FI. Croat., ~ sykestris, 436. 
longifloriis, Poir. in I/am. Encycl. iv. 

522, = attenuatus. 
longiglumis, I)el^ 441, mentioned 
448. 

Lucae x , Aschers., 467. 
Lumnitzeri, Wiesb. in Bot. Oen- 
tralbl. 1886, p. 83, = plumariiis. 
lusitanicus, Brot., 412, 
lusiimiicus, Weiw. herb., ==: cintra- 
nus. 

lusitanoides, Williams, 413. 

Lydns, Boiss., 381. 
maeranthiis, JBoiss., 402. 
macroiepis, Boiss,, 463. 
macrolepis, Boiss. Biagn. PI. Nov. 
Or. ser. I, viil p. 64, = sfceno- 
cephalus. 

macfonyx, Fenzl ess Boiss. FI. 

Orient, i. 495, = fiinbriatns. 
malacitcmus, Haensel. ex Willk. et 
Lange, Prodr. PL Hisp. iii. 485, 
= fimbriatus. 

marginabm, Poir. (sp. dub.), 468. 
onarginatus, Lac, ex Groves in 
Journ. Limi. Soc., = siculus, 
marls, Willd,, 415. 
onarisensis, Link, — Carthusianorum 
mr. australis, Fane. 
marsicus, Tenore, 393. 
masmenasus, Boiss., 424. 

, var. glabrescens, Boiss., 424. 

, var. Jfarami, Blanche, 424:, 

, var. oetmus, Eeklr., 424. 

Mayeri, Presl, Bot. Beinerk. 18, = 
petra5us var. bobeinicus. 
mecistocalyx, Williams, 396. 
medius, Bess, ex Nyman, = poly- 
inorplius. 

medimensis. Beck & Szyszyl., = 
ciliatus var. eymosiis, 443. 
memhranaceiis X , Borb., 467. 
Mercurii, Heldr., 365. 
micrantims, Boiss. Heldr,, 

■■■■•■. ,452.' ■" 

■ , var. minor, Boiss., 452. 

microebelus, Williams, 415. 
microlepis, Boiss., 416. 

, var. glabratiis, Bond., 407. 

, var. graminifoiia, Fenzl, 

407. 

, var. scaber, Williams, 407. 

micropetaliis, Eck. et Zeyh. ex Harv. 
etSond. FI. Cap. i. 124,=kamis- 
bergeiisis. 

micropetalus, H 407. 

Mikii X , Beichardt, 467. 
oniniatus, Huet, = siculus var, 
miniatus. 


Dianthiis moesiaeus, Panii,,— Carthusia- 
norum var, moesiaciis, 376. 
nionadelphus. Vent., = ciiinamo- 
meus, 468, 

monspeliaciis,Xi\m\., Gouan, = inons- 
pessulanus, 393. 

monspeliacus, Ten., = marsicus. 
monspessulanus, Linn., 392. 

— var. aemninatus, Tu 

-, var. alpestris, Hoppe et 

Sternlh, 392. 

, var. compacta, Krasan, 393. 

var. erubeseens, Tree., 392. 

— , var. exuberans, Gieb. tt Fir., 
393. 

monspessulanus, Wulf., = ’Wald- 
steinii. 

montanus, Bieb., = sinensis, 468. 
«io?«Ar;zm%Schmidt,in Neii.Abbandl. 
Boehm, Gesellsch. i. (1791) p. 30, 
= Carthusianoruin. 

Morrmi, Hance in Hook. Bond. 
Journ. Bot. vii. (1848) p. 472, = 
Caryopbylliis. 

moschatiis, Ser. in DC. Prodr. i. 363, 
= plumarius. 
moviensis, Williams, 396. 
multicaidis, Boiss. et Huet, = Libo- 
scbitzianus mr. niulticaulis. 
multicaidis, Pall, ex Ledeb. FL 
Boss. i. p. 280, =r humilis. 
multiceps, Costa, 444. 

, var. deealepis, Williams, 444. 

miiltinervis, 7%., 434. 
muUifidtis, Giiib. FI. Lituan. ii. 162, 
=?:superbus. 

mtiltijims, A¥illd. ex Ser, in DO. 

Prodr. i. 364,=fragrans. 
multipunctatus, 8er., 417. 

— var. glabriu.se ulus, Williams, 

417. 

var. glacilior, 418. 

— — , var. bolosericeus, Williams, 

418, 

— var, micrantlius, Boiss., 417. 

, var. pruinosus, Post, 417. 

— — , var. striatellus, Fenzl, 418. 

• — — , var. subenervis, Boiss., 418. 
multisq^mmatm, Hochst. ex Boiss. 

FL Or. i. 497,=sinaicus. 
multisQ[uamatus, WUUanis, 422. 
muschianus, Boiss., 369. 

— , var. major. Boiss., 369. 
Fftmini, Hornein., = squarrosus ?, 
468. 

mutaUUs, Boiss., =masmeu£eusmr. 

glabrescens, 424. 
myrtiiiervius, Griseb., 421. 

— — , var, oxylepis, Boiss., 421. 
— var. scardius, Wettsl, 421. 



Dianthiis nmuB, Sweet, Hort. Brit. ed. 
I. 41, = Cartliusianorum. 
nardiformis, Janka, 366. 
Nccssireddini, Stapf, = fimbriatus. 
namrceus, Clarke, = serratifolius 
var. nazarjseus, 438, 468.^ 
neglectus, Loisel., = glacialis var, 
neglectus, 429, mentioned 408. 
!Nelsoni, Williams, 440. 

Nicolai, Beck ^ SzyssyL, 463. 

-- — , yar. brachyantlius, Vandas, 
464. 

nitidns, Baumg., = callizonus. 
nitidus, Waldd. ^ Kit, 421. 

~ var. obtusus, Williams, 422. 

, var. sursumscaber, Borh., 

■422. : . ^ ■ 

nitidus Hent., — csesius mr. Hen- 
^ teri. 

•nodosus, Tauscb., = sylvestris var. 

nodosiis, 436. 

Noeanus, JBoiss., 400. 

Noeamis, Boiss. Diagn, PI. Nov. Or. 

ser. II. V. p. 52, = floribundus. 
nudifloriis, Griff, (sp. flub.), 469. 
obcordatus, ^ Bent., 464. 

ohtusij'olius, Scbeele (ap. dub.), 
469. 

oeJiroleucus, Fisch. in Link, Enum. 

Hort. Berolin. i. 420, = sinensis. 
och'oleucus, Pers., = cinnamomeus, 
468. 

odoratissimus, Vest, cf. Nym. Oonsp. 

104 , = Sternbergii. 
odoratus, Vest, = plumarius. 
cenipontanus X , Kern., 467. 
cetceus, Heldr., = maamenseus var. 

4 oetaeus, 424. 

olympicus, Boiss., = viscidus var. 
olympicus, 368. 

olympicus, Sibth. ex Boiss, FI. 

Orient, i. p. 457, = leucophseus. 
Oreades, Ball, = monspessulanus. 
Oreadum, Hance, 392. 
orientalis, Bonn, = fimbriatus var.. 
orientalis, 405. 

oropM.us, Jord., = sylvestris var. 

orophilus, 437. 
pacbypetalus, Stapf, 414. 
pallens, Bieb. FI. Taur.-Cauc. i. 

325, = campestris var. glaber. 
pallens, Sibth. et Sm., = cinnamo- 
meus var. glaber, Williams, 462, 
468. 

palUdiJlorus, Ser., —campestris var. 
glaber, 426, 469, 

paniculatus, Gueldenst. Eeisen, i. 68 
et 110, = campestris var. glaber. 
Fancicii, Yelen,,= stenopetalus mr. 
Pancicii, 389. 


Dianthus papillosus, Vis. Fane., 439. 
parnassicus, Boiss. et Heldr., = vis- 
cidus var. parnassicus, 368. 
parviflorus, Boiss., = anatolicus var. 
parviflorus. 

parviflorus, Willd. ex Ledeb. FI. 
Boss. i. 279, = campestris var. 
glaber. 

patens, Hornem. ex Steud. Nom. 

Bot. ed. II. i. p. 500 = sinensis. 
pavonius, Tausch., = alpiims var. 
pavonius, 420. 

pectinatus, E. Mey. ex liarv. et 
Sond. FI. Capensis, i. 124, = 
hoiopetalus, 447. 

pelviformis, Heuff., 380: mentioned, 
378,379. 

pendulus, Boiss. ^ Blanche, 362. 
petrmus, Bieb. FI. Taur.-Cauc. i. 
378, — - Liboschitzianus. 

Waldst. Kit, 4:00. 

, var. bohemicus, F. W'. Mev.. 

401. 

, var. brevifolia, Bupr., 401. 

, var. strictifolia, Bupr., 401. 

pinifolius, Sihth, ^ Sm., 353, 369. 

, var. serbicus, Wettst., 369. 

Planell®, Willk., 451. 
platyphyllus, All., = superbus. 
platypkyllus, Turez., = japonicus 
var. platyphyllus, 319, 369. 
plumarius, Gunn., = superbus. 
plumarius, 390. 

, var. albiflorus, Schur, 391. 

, var. perramosus, Schur, 391. 

, var. roseoflorus, Schur, 391. 

plumarius X , Quer, 476. 
plumosus, Spreng., 398. 
pogonopetalus, Boiss. & Kotschy, = 
fimbriatus var. pogonopetalus, 
405. 

Foiretianus, Ser.,=corymbosus var. 

Poiretianus, 360, 469. 
polycladiis, Boiss., 417. 

, var. breviberbis, Boiss. MS., 

417. 

polylepis, Bien., 399. 
polymorphus, Bieh., 387. 
polymoTphus, Eeichb., = diutinus, 

•: ■ 383. ■ 

pomeridianus, Linn. (sp. dub.), 462, 
468. 

pomeridiamus, Bieb. FI, Taur.-Cauc, 
i. 329, = leptopetalus. 

Fontederm, Kern., = Oarthusia- 
norum var. Pontederm, 374. 
ponticus, Wahlenb., =:banaticus var. 
ponticus, 371. 

portensis, Libos. ex Ser. in BO. 
Prodr. i. 363, = plumarius. 
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Bianthus ex Borb. Diaath., 

= plumarius mr, albiflorus. 
prmox, WilM „ = arenariiis. 
prasverfcens, 408. 

pratensis,\Be€5., 428. 

— var. acrochiorus, Stapf, 
428. 

, var. gattatus, Bieh.^ 428, 

pratensis, S. P. Gray, Hat. Arr. ii. 
643, = Armeria. 

pratensis, Lepech. It. iii. 1 38, == del- 
toides. 

procumbens, Vent^, 4.56. 
proGumhenSf Vent. Cels, Ind.,=: cia- 
naraomeus. 
prolifer, Linn.y 404. 

, var, Isevis, Ciav., 465. 

var. naniis, Godr., 405. 

, var. seabrifolius, Ciav., 465, 

, var. typicus, Beiekb., 465. 

propinqmiSy Schur, = Iiburiucus var. 

propinquiis, 367, 
prostratus, Jacq., 355, 398. 
pruinosus, Bom. Orph., 427. 

, var. purpureo-luteus, VeUn.. 

428. 

pruinosus, Janka, = banaticus var. 

pruinosus, 371. 
pseudarmeria, Bleb., 359. 
pseudarmeria, Wierzb., = Armeria 
mr. pseudarmeria, 359. 
pseudoharhatus, Bess., =: barbatus, 
383. 

pseudobarbatus, 8chur, 388. 
pseudoGcBsms, Scbur, Emim. Bl. 

Transsilv. 98, = petrceus. 
puherulm, SimL, = Oartbusianorum 
var. australis. Pane., 373. 
puberulus, Williams, 416. 
pubesce7is, Fisch. Oat. hort. Gorenk, 
(1812), 59, = leptopetalus, 
pubescens, Sihth. ^ Bm., 423. 

, var. fasciculatus, Griseh., 

424. 

pubescens, Urv., = glutinosus. 
pulchello-arenarms x, 466. 
pulchellus, Pers., = caesius var. pul- 
cbellus, 414. 

pulchellus, Sclirad., = sinensis var. 
asper. 

pulcherrimus, Bois, in Diet. Sci. Hat. 
XXXV. 417 ; FI. des Serres, 1. 1172, 

= barbatus. 

pulverule7itus, Stapf, = aristatus 
var. pulverulentus. 
pumilus, Vabl (sp. dub.), 468. 
ptmilus, Friv. in Boiss. FI. Or. i. 

506, = mierolepis, 372. 
p7mctatus, Spreng. (sp. dub.), 

468. 

DINN. JOUEN. — BOTANY, TOD. XXIX. 


Biantbus puiigmis, Arc. 

300, == fureatus. 
pungem, Linn. (sp. dub.), 468. 
pU7ige7is, Gay, = braebyanthus. 
pungena, Gn>7i. 4' Gadr., 459, non 
esfc pL Linneana, 459. 
ptmgens, Foir. Encyci, iv. 526, = 
virgin eus. 

pungens, Webb, It,, 63, = hispaiii- 

ciis. 

pw'pureo-hdeus, Velen., = pruinosus 
var. purpureo-luteus, 428. 
pur pure us, Poir., = pungens ??, 
468. 

purpureas, WllHa^ns, 396. 
pgrenaicus, Puurr. in Mem. Acad. 
Toul. iii. (1788) p, 318, « 
deltoid es. 

quadrilobi{s,BolsB., = sulcatuw, 442. 
racemosus, Tis.,= ciliutus var.mw- 
mosus, 443. 

ramosissmus, Pali., = canqx'Htris 
var. glaber, 426, 469. 
recticaulis, Ledeb., 469. , 

recurvus, Fisch. ea’ Ledeb., = squar- 
rosus. 

Bekmaimi, Bloeki in Oesterr. Bot. 

Zeitsch. 1880, = polymorpbus. 
repens, Willd., 445. 

Eequienii, Greyi. ^ Godr., 449. 
revolutiLs, Tauseb. ex Stead. Horn, 
Bot. ed. II. i. p.500, =:= superbug 
var. speciosus. 
rhodopeus, Felcn., 463, 
rigidus, Bieb., 364, mentioned 416. 
robustus, Boiss. # Kotschy, 394. 
roseo-luteuStYdim., = gadi'tanus var. 
rumelicus, 423. 

rosidatus, Borb., = Knappii var. ro- 
sulatus, 378. 

rupestris, Friv., = pubescens. 
rupestris, Lam. FI. France, ii. 536, 
“birtus? 

rupestris. Linn. f. Supplein. 240, = 
virgineus, Gre7i. Godr. ?? 
Tupicola, Bivon. Bern. Sieul. Cent. i. 

31, = Bisignani. 

Tupieola, Jord., = sylvestris. 
rupicoliis, Scbur, Cartbusianorum 
var. rupicolus, 373. 
ruthenievs, Eoern., = sinensis, 468. 
Sahtdetomm, Ileuff., = Cartbusia- 
norum var. sabuletorum, 375. 
Sabuletorum, WillJc., 440. 

BahuU, Fit. (sp. dub.), 469. 
sahulosus, Willd. bb. ex Ledeb. FI, 
Boss. i. 284, = squarrosus. 
ssetabensis, Bouy, 451. 

, var. media, Bo%ty, 451. 

, var. minor, Bouy, 451. 


Diantlius Samaritani, Heldr. ex Boiss., 
= cinnabarinus Samaritani. 
smg^imeusy Yis,,= Carthusianorum 
var. sanguineus, 377. 

8artoni, Fruehl. Ellwang., = veluti- 
nus. 

saxatiliSy Pall, ex DO. Prodr. i. 360, 
— cinnamomeus. 
saxatilisx, Pers., 467, 468. 
saxicola, Jord., = sylvestris var. 
saxicola, 437. 

soaheTy Chaix ex Ser. in DC. Prodr. 

i. 358,= liirtus , mentioned, 407. 
scaher, Sehleicli. ex Suter, FI. 
IPelvet. i. 259, = Seguieri var. 
asper ; mentioned, 407. 
scaher, Tlumb. Prodr. 81 , = micro- 
petalus var. scaber, 407, 469. 
s^ardicuSy Wettst., = myrtinervius 
scardieus, 421. 

Scheuclizeri, Jord,, = Caryophyllus 
var. Scheucbzeri, 432. 
schizopetalusy Wallr. Beitr. fl. 

Jlercyn. 200, = superbus. 
Scblosseri, l^illiams, 379, mentioned 
378. 

Schoushcsi, Goss., = gaditanus var. 

maroccanus, V^ilUams, 423. 
Schraderi, Peicbb. Icon. Exot. 9, t. 
35,= sinensis. 

scogariiiSy Fenzl, = dmbriatus var. 

m Utica, WillumSy 404. 

Seguieriy Chaix, et plur. auct. 
Europ., = sinensis var. asper, 
430 ; mentioned, 387, 431, 467. 
Seguieri, Costa ex Willk. et Lange 
Prodr. FI. Hisp. iii. 681,=hirtus! 
SegimrU Eeiclib., = collinus, 386. 
Seidlitzii, ,5nzs6\, 422. 
serotinus, WaldsL ^ Kit., 408. 

, var. bungaricus, Vers., 409. 

Serpa?, Hiern, 401. 
serratifolius, Sihth. ^ Sm., 438. 

, var, nazarseus, ClarJce, 438 

serratus, La^eyr., 458. 
serrulatus, Boiss., = fimbriatus var 
mucronulata, WilliaviSy 404. 
serrulatus, Broccbi, = ciliatus var. 

serrulatus, 443. 
serrulatus, Kesf., 397. 

, var, grandiilorus, Williams 
404, ’ 

serm^tm, SeUosa. 408, mentioned 
397. 

sessiliflorus, JSoiss., 355, 402. 
setisquameus, Haussk. & Bornm., « 
atomarius var. setisquameus 403 
Siculus, J. et a jpresly 445. 

var. miniatus, Buet, 445. 

silenoides, Poir. (sp. dub.), 468. 


Dianthus sinaicus, 399, mentioned 
402. 

sinensis, Linn., 429, mentioned 387 
467. 

, var. asper, Koch, 430, 467. 

, var. geminiilorus, Kock, 

400 . 

— , var. macrosepalus, Franch., 
43u. 

■ , var. sylvaticus, Koch, 430. 

7 ? subvar, brachylepis, 

Bohrb.,4:30. ^ ^ ’ 

— , , subvar. macrolepis, 

i*W., 430. 

Slcmgnli, Velen., in Sitzungsb. 
Boehm. Ges. Wissensch. 1890, 
p. 40, = strictus var. grandifloriis. 
slavoniciis, Williams, 380, men- 
tioned 378. 

speeiostcs, Beichb., =■ superbus var. 
speciosus. 

sphacioticus, Boiss. Beldr., 458. 
spiculifoUus, Sclmr, = acicularis 
var. spiculifolius, 394. 
spinosus, Desf., Acanthophyllum 
spinosum, 468. 
spicrms, Kern., 46. 
squarrosus, Bieb., 393. 

StawJcianus, Taugl, ex Knapp, = 
serotinus. 

stenocephalus, Boiss., 446. 

, var. glaber, Williams, 446, = 
p. talyschensis, Boiss. et Buhse. 
446. ’ 

stenopetalus, Griseb., 389, men- 
tioned 383. 

, var. Pancicii, Velen., 389. 

sterilisy Stev. Boiss. FI. Orient, i. 
505, = hurailis. 

Sternbergii, Schleich. (sp. dub.), 
468. 

Sternbergii, Sieber, 394. 
stramineus, Boiss. ^ Heldr., 395. 
striatellus, Fenzl, = multipunctatus 
var. striatellus, 418. 
strictus, Bihth, ^ Sm., 453. 

, var. bebius, Vis., 454. 

•” , var. biflorus, Willia^m, 454. 

, var. condensatus, Kit., 454. 

, var. granditlorus, Vis., 454. 

, var. integer, Vis., 454. 

var. integripetaius, Schur 

454. 

strictus, Soland. (sp. dub.), 469. 
suaveolens. Sprang., 428. 
suaviSy Willd. ? (sp. dub.), 468. 
suhacaulis, Cut. FI. Madrit. 170, 

= brachyantbus, 356, 359. 
subacaulis, Vill., 435. 
subbarbatus, Schv/r, 383. 
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Dianfchus suhnegkctus;8ohuY,= Oarihu- 
siauorum yar, piimilus, 372. 
suhulatus, Timb., = serratus, 458. 
mffruticosiis, Willd., = Bisignani, 
468. ^ 

sulcatus, Boiss., 442. 
mpe^'hiens, Kotschj ex Boiss, FI. Or, 
i. 492, ==: robustus. 

^uperhus^ Asso, = Valentinus, 
super/ms, Mchw., =monspessLilanus. 
siiperbiis, Linn,, 411, mentioned 
382,448,467. 

, var, brevicalycina, Mmim., 

411. 

— , var. ccespitosus, Brejer, 411, 

, var. grandiflonis, Btichh., 

411. 

, var. longicalycina, Maxim., 

411. 

— var. mieropetalus, Lange, 

, var. speciosus, Eeichh., 411. 

, var. subobtusus, Reqel et 

Rerd.,m. 

superbus, Willk., = fimbriatus. 
supinus, Lam., = deltoides. 
sylvatic'us, Hoppe, = oollinus var, 
sylvaticus, 386, 469. 
sylvestris, Boiss., =Boissieri, Willk., 
434. 

sylvestris, Jord., 437. 
sylvestris, Wulf.,^ 436, 445, 467. 

, var. Bauliiiiianus, Noe, 437. 

, var. binatus, 437. 

var. bracbycalyx, Huet, 436. 

, var. brevicalyx, Beck, 436. 

, var. consimilis, Jord., 437. 

, var. forma, Jacq., 437. 

, var. frigidus, Kit, 437. 

, var. juratensis, Jord., 437. 

, var. nodosus, Tausek., 436. 

, var. oropbilus, Lord., 437. 

, var. pratensis, Jord., 436. 

, var. saxicola, Jord., 437. 

, var. tergestiniis, Reichh., 436. 

, var. typica, Widf., 436. 

syriaeiis, JFilliams, 442. 
syriacus, Steud., 469. 

Szowitzianus, Boiss., 416. 
tabrisianus, Bmi., 397, mentioned 
396. 

talysehensis, Boiss. & Bubse, = 
stenocepbalus var. glaber, 446. 
tanaiceiisis, Gueldenst. (sp. dub,), 
469. 

Tatrm, Borb. (1875), = plumarius 
var. albiflorus. 

Tauscheri, Eversm. in Herb. reg. 

Berolin., = acieularis. 
tener, Balh., 407, 408. 
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Diantbus tener, Gren. Godr..= fallens, 
mentioned 408. 
tenuiflorus, Grisch., 360. 
teimifolms, Sebur, = Cartiiusiau- 
orunr var. tenuifoiius, 373. 
teres, Balb., = fureaius. 
tergestiniis, Keiclib. Ic. FI. Germ. 
Helv. f. 5040, = sylvestris rar, 
tergestimis. 

toletaniis, Boiss. A Rent.. 388. 
transsilvanicus, Behur, 367, 

var. biteraatus. WdUoins. 

367. 

, var. triternatus, 

368. 

trifasciculatu.s, Kit., 366, 

, var, paiicilloriis, Biyindra. 

366. 

trifascieulatus, Scliiir, = 
vanicus var. triternatus, 3i)’^.* 
tripunctatus, Sihtli. cf Sm., 450. 

, var. Barati, ihiv., 450. 

tristis, Vden., 388. 
tympliresteu.s, Hcldr. A Si>rf.. 3t>7. 
umbellaim, DC. Cat, Hort. Mousp. 
104, =: coUinus. 

unifloriis, Gilib, FI. Lituan. ii. 1(>2, 
= arenarius. 

vaginaUis, Fill., = Carthusian or inti 
var. atrorubens, 374. 
vaginatus, Wierzb., = Carthusian- 
orum var. ternatus, 370. 
Valentinus, Willk., Boo, BdS. 
velutinus, Gnss., 466. 
ventrieosus, Heldr., = pruinosns. 
versicolor, Fisch., 424. 
vUlosus, Gilib. Fi. Lituan. ii. 160, =r 
Anneria, 

Griseb. (sp. dub.), 469. 
virgatus, Pasq., 363. 
virgineus, Gren. cf Godr., 444. 

~ — Var. mauritanicus, Bulb 445. 
virgineus, Habl. Taur. 119, * 
bumilis. 

virgineus, Jacq., Sims, = sylvestri.s, 
438, mentioned 445. 
virgineus, Lumn. FI. Boson. 176,= 
plumariu.s. 

virgineus, Linn. (sp. dub.), 445, 

A68. 

virgineus^, Jjinn., = Ciesius, Bm, 
viridescens, Vis., 416. 
viscidus, Borg Chauh., SGS. 

var, Grisebaebii, Boiss., 3(J8. 
var. Heldreicliii, Orph.. 3()-8. 
— var. olympicus, Boiss., 368. 

var. parnassicus, Boiss., 368. 
vivarimsis, Jord., = cogiiobilis var. 

vivariensis, 456. 

V'ukotinovicii X, Borb., 467- 

2s2 
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Diantlaus rndturius, Guss. et Ten.,^ = 
Carthusianoriim var, vulturius, 
375. 

Waldsteinii, S95, mentioned 

408. 

X, Timb., 467. 

WawTis, Freyn, = axillifloms var. 

lieptaneurus, 418, 

Webbiamcs, Parol., = erinaceus var. 
Webbianus, 431. 

Willdenowiij Link, Ennm. Hort. 

Berolin. i. 420, = sinensis. 
Wimmeri, Wick., 412. 

X, Velter, 467. 

Wulfenii, Dietr.,=:sylvestris, Wulf. 
xylorrliizus, Boiss. ^ JSeldr., 439. 
Zejheri, Harv. ^ Bond., 396. 
zonatus, Fenzl, 415. 

, -f — j var. oculatus, Boiss.., 415. 
Diatoma elongafcum, Ag., 205. 

vulgare, Bory, 205. 

Diatomaceaj, 200. 

Dichoetantbera grandifolia, Cogn., 17. 
Bictyosperma, 286, 297. 

album, H. Wendl. JDrude, 28S. 
Bictyospbaerium Ebrenbergian u m , 

Naeg,, 190. 

Bidymium sqiiamulosum, ftnote 537. 
Bidymocladum furcigerum, Breb., 186. 
Bidymoprium Borreri, Balfs, 117. 

Grevillei, Balfs, 117. 

Bieffenbacbia, 522. 

segiiinum, 621. 

Billeniaceas, 1. 

Bioscorea lucida, 8 . Elliot, 60. 
Bioscorem, 60, 490. 

Biospy ros sp., 32. 

Biplotbemium, 285. 

Birina byssisecla, Muell. Arg., 223. 

Bisa Buchenaviana, Kraenzlin, 59. 

incarnata, Lindl., 59. 
Bisperistripetaloidea, Lindl., 59. j 
Bocidium baculum, Breb., 117. 
clavatum, Kuetz., 119. 
dilatatum, Lund, 118, 213. 

, var. subundulatum, West, 

118, 213. 

Ebrenbergii, Balfs, 119. 

, Tar. elongatum, West, 119. 

minutum, Balfs, 129. 
polonicum, Bacib., 130. 
tridentulum, Wolle, 120. 
truncatum, Breb., 119. 

Bodecatbeon Meadia, Linn., 468. 
Boemonorops (err. typ., = Bsemonorops), 
281. 

Bombeya australis, Elliot, 7, 
xipbosepala, Baker, 7. 

Bourn Palm, 281, 282. 

Bracsena, 282, 490. 


Braciena Bakeri, 8. Elliot, 60. 

Braco, 297. 

Braparnaldia plumosa, Ag., 111. 

, Tar. pulcbella, Rahk., 111. 

Druery, 0. T., Notes upon an Apo- 
sporous Lastrea (Bfepkrodium), 479. 
Bumortiera irrigua, 104. 

Bypsis nodifera, Mart., 62. 
Byspbinctium annulatum, Naeg., 157. 

Ebenacem, 32. 

Ecbinocbloa §,64. 

Elajis, 281, 297. 

Elatinaeese, 488. 

Eleutberoloma §, 227. 

Ellertonia sp., S2. 

Elliot, G. E. Scott, New and little- 
known Madagascar Plants, 1. 

Elodea canadensis, 511. 

Eneyonema cfespitosum, Kuetz., 203. 
gracile, Babk., 204. 

Endogens, Tbeoretieal Origin of, from 
Exogens, through Self-adaptation to 
an Aquatic Habit, by BeT. Geo. 
Henslow, 485. 

Enterodictyon, Miiell. Arg., 230. 

indicum, Muell, Arg., 230. 
Epilobium angustifolium, 300, 
Epipactia, 517. 
gigantea, 300. 
latifolia, 521. 

Epitbemia alpestris, W. Sm., 202. 
gibba, Kuetz., 201, 

Hyndmanni, W. 8m., 201. 

Sorex, Kuetz., 201. 
turgida, Kuetz., 201. 

Tentricosa, Kuetz., 201. 
Westermanni, Kuetz., 201. 
Eremobiem, 190. 

Eremospbaera Tiridis, Be Bary, 192. 
Erigenia bulbosa, Nutt., 496. 
Eriocaulinege, 488. 

Eriocaulon, 104. 

Euastrum abruptum, Nord., 141. 

, /3. eTolutum, Nord., 141. 

affine, Balfs, 137. 
ampullaceum, Balfs., 137. 
ansatum, Ehrenb., 138. 
binale, Balfs, 139, 214, 

, forma Mans, West, 140, 214. 

, forma minor, West, 1 40. 

, Tar. elobatum, Lwnd, 140, 

, Tar. insulare, Wittr., 140. 

subelobatum, noT. subsp., 

West, 140, 214. 
circulare, Bass., 138. 
crassangulatum, Boerg., 140, 214. 

, Tar. ornatum, West, 140, 

214. 

crassum, Kuetz., 136, 


Euasfcrum crassum, var. scrobiculatum, 
Lund, 136. 

cuneatiim, 137. 
denticulatum, Gay, 140, 141, 
214, 

, var. graniilatum, West, 141, 

214. 

didelta, Ralfs, 137. 
elegans, Ktietz., 139, 214. 

, var. bidentata, Naeg., 139. 

, speciosam, Boldt., 139, 

gemmatum, Brek, 138. 
bumerosum, Balfs, 137. 
inerme, 139. 
insigae, Hass., 137. 
oblongum, Ralfs, 136. 
peetinatum, Breh., 138, 215. 
pictum, Boerg., 139. 
pinnatum, Balfi, 137. 
pyramidatum, West, 139, 214. 
reductum, Nord, 136, 
rostratum, Balfs, 138. 
scitum, West, i41, 215. 
sinuosum, Lenorm., 138. 

Turnerii, West, 141, 214. 
ventricosuiii, I/iind, 137. 
verrucosum, Ehrenh., 136, 214. 

, var. alatum, Wolle, 136, 

, var. coarctatum, Bely., 136, 

214. 

Euberberis §, 302. 

Eucalyx, 277. 

Eucarissa§, 33. 

Eudorina elegans, 187. 

Eugeissonia, 285. 

Eugenia Jambolana, Linn., 16. 
Eugraphis §, 225. 

Euhelichrysum §, 29, 

Eulecidea §, 222, 

Eulophia Elliotii, Bolfe, 52. 
macra, Bidl., 52. 
pandurata, Bolfe, 52. 
Eutenbergiana, Kraenzlm, 52, 
striata, Bolfe, 63. 
vaginata, Bidl., 52. 

Eumelothria §, 19. 

Eunotia Arcus, Ehrenh., 202. 
bidentula, W. /8m., 202. 

Biadema, Ehrenh., 202, 
diodon, Ehrenh., 202. 
gracilis, Ehrenh., 202. 
incisa, Greg., 202. 
majus, W. Sm., 202. 

, var. bidens, W. Sm., 202. 

monodon, Ehre^ib., 202. 
ectinalis, Billw., 202. 
oleirolii, 203. 

tetraodon, Ehrenh,, 202. 

Euonymus, 301. 

Eupanicum §, 64. 


Euphorbia Oommersonii, Baill., 47. 
lopbogona, Lam., 47. 
mancinella, BailL,Wi. 

Eupbofbiacefie, 47, 486, 

Euptelea polyandra, 3(X). 

Eutej-petbelium, Muell. Arq., 230. 

Bxcoecaria glaucescens, S. Mliot, 48. 

EicoidefB, 24. 

Filicinejje, 100. 

Fimbriatum, 354, 390. 

Fimbristylis cinerea, 63. 

Flagenium trifloruin, 26. 

Floerkea, 503. 

Floridese, 68, 107. 

Forsytbiopsis australis, S. Elliot, 37. 

Fossil Plant from the Lower lloaL 
Measures, On a new, bv Thos. Hick, 
86 . 

, Supplementary note on a Hew, 

by Thos. Hick, 216. 

Fossombronia gregaria, O?/., 273. 
macropbylla, CoL, 273. 
nigricaulis, CbL, 273. 

Fragilaria capueina, Besmaz., *205. 

Freshwater Algte of West Ireland, A 
Contribution to tbe, by W. West, 
103. 

Frullania, 276, 277- 

Banksiana, Col., 274. 
crauiaiis, Zbf//. 274. 
Ounningbamiana, Col., 274. 
delicatula, CoL, 274. 
deplanata, Mitten, 273- 
diffusa, CoL, 274. 
echinella, CoL, 274. 
faloiloba, Hook, et TayL, 274, 
Hampeana, Bees, 274. 
ichthyostoma, CoL, 274. 
implexicaulis, Col., 273. 
juvenilis, Hook, et TayL, 274. 
minutissima, CoL, 274. 
Novse-Zelandiaj, CoL, 274. 
pulvinata, CoL, 274. 
pycnantha, Hook, et layl., 274, 
276. , 

rostrata, Hook, et TayL, 274. 
rotundifolia, CoL, 274. 
scabriseta, CoL, 273. 

Solanderi, CoL, 274. 
squarrosula, Hook, et TayL, 274, 
'':276.-:.,- : 
viridis, Co/., 274, 

Frustulia saxonica, forma aquatica, 
Bcihh,,2l0. 

Fucus,68. 

Fuligo, 536. 

G-aieandra, 319. 
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Galega pumila, Lara., 13. 

Graliiim palustre, 336, 337, 339, 340. 
Gammie, juii., G., Note on Sikkim Tree- 
Ferns, 482. ^ 

Garaopetala3, 525. 

Gasfcrocarpese, 68. 

GeissorhizaBqjeri, Baker, 59. 

Gelidium, 75. 

Gentiana, 300, 301. 

Gentianacese, 34. 

Geonoma, 281, 285. 

Geraniaceae, 8. 

Geranium Bobertianum, 300. 

Gibson, B. J. Harvey, On the Structure 
and Development of the Cystocarps 
of Catenella Opimtia, Grev., 68. 
Gigartina, 68, 86. 

Glaucocystis Nostochinearum, 8tz., 
199. ^ 

Gloeocapsa feruginosa, Kuetz., 198. 
magma, Kuetz., 198. 
rupieola, Kuetz., 198. 

Gloeocystis ampla, Bahh,, 192. 

'' botryoide&j Kuetz., 192. 
rupestris, RabJi., 192. 
vesiculosa, Naeg., 192. 

Gloiopeltis, 75. 

Gomphonema acuminatum, Khrevib., 

211 . 

capitatum, 211. 

constrictum, 211. 

dichotomiim, Kuetz., 211. 
geminatum, Ag., 211. 
intricatum, Kuetz., 212. 
olivaceum, Kuetz., 211. 
tenellum, Kuetz., 211, 

Vibrio, 211. 

, var. hebridense, Bahh., 

211 . 

Gonatozygon Brebissonii, Be Baru, 
114. 

Kinahani, Bahh., 115. 

Iseve, Eilse, 115. 
miniitum, West, 114. 

Balfsii, Be Barg, 114. 
Gonaxostolou, 355, 407. 

Gonium pectorale, MuelL, 187. 
Goodyera repens, 519, 521. 

Gottschea appendiculata, Nees, 274. 
chlorophylla, CoL, 274. 

Mitten, 2*1 4 l. 
cifiistipula, 274. 
clandestina, Col., 274. 
dichotoma, CoL, 274. 
epiphyta, CoL, 274. 
flavo-virens, CoL, 274. 
gregaria, CoL,214l. 
guttata, CoL, 273. 
neterocolpos, CoL, 274. 
heterodonta, CoL, 273, 274. 


Gottschea laciniosa, 274. 
l£etevirens, CoL, 274. 
longiciliata, 6b/., 274. 
iongiseta, CoL, 274. 
maeroamphigastriata, CoL, 274:,. 
mar^inata, CoL, 21Z, 274, 
moniliformis, 6bL, 274. 
nitida, CoL, 274. 
palleseens, CoL, 274. 
pinnatifolia, Nees, 274. 
plumulosa, CoL, 274. 
ramulosa, CoL, 273. 
simplex, CoL, 27 4, 
squarrosa, CoL, 273, 274. 
trichostoma, 6b/., 274. 
truncatula, 6b/., 274. 
Winkelmannii, CoL, 274. 

Graminem, 63, 525. 

Graphidefe, 223, 327. 

Graphina, 230. 

Aeharia, Muell. Arg., 226. 

Balbisia, MuelL Arg,, 227. 
chlorocarpa, Muell. Arg., 227, 
fasciata, Muell. Arg., 226. 
intricata, Muell. Arg., 226. 
Lorentzii, Muell. Arg., 227. 
multistriata, Muell. Arg., 227. 
obtecta, Muell. Arg., 227. 

, var. oligospora, Muell. Arg., 

227. 

ramificanta, Krempelh., 226. 
semirigid a, Muell. Arg., 226. 
sophistica, MuelL Arg., 226. 

, var. parallela, Muell. Arg., 

226. 

vernieolosa, Muell. Arg., 226. 

Graphis cheilomege, Fee, 228. 
chrysentera, Mont., 227. 
contortuplicata, Muell. Arg., 
225. 

crassilabra, Muell. Arg,, 225. 
di versa, NgL, 225. 
duplicata, Ach., 224. 

, var. sublaevis, Muell. Arg., 

224. ^ 

flexibilea, Krempelh., 225. 
iongiramea, Muell. Arg., 225. 
obtecta, KyL, 227. 

, var. Columbiana, 227. 

ramificanta, Krempelh., 225. 
rigida, Nyl., 226. 
rimulosa, MuelL Arg., 224. 

, var. parallela, 224. 

striatula, JNyL, 224. 
substriatula, NyL, 225. 
superteota, IMuell. Arg., 224. 
tuberculosa, Stirt., 228. 
verminosa, Muell. Arg., 224. 

Guarea trichilioides, 496. 

Gunnera, 511. 


^*^PPyj H. B., The Biyer Thames as an 
Agent in Plant Dispersal, 333--34-6. 
Gussonia GilpincB, BicIL, 54. 

Guttiferi®, 5. 

Gyaleetidium hlicinum, Muell. Arq,, 
323. 

Gymnadenia conopsea, 300. 
Gymnocalyx, 358, 462. 

Gymnogongrus, 86. 

Gymnozyga moniliformis, Ekrenh., 117. 
Gypsophila, 351. 


Ilahenaria Aitehisoni, Beickh, 319. 
camptoceras, Bolfe, 319. 
chlorantha, 300. 
cirrhata, Lindl., 57. 
dauphinensis, Bolfe^ 56. 
disoides, Bidl„ 57. 

Elliotii, Bolfe, 57. 

Elliotii, 67, pi 12, read Holothrix 
madagascariensis. 

Hilsenbergii, Bidl., 57. 
incarnata, Beichb, 57. 
japonica, 300. 
minutiflora, Bidl., 56. 
nutans, Thouars, 56. 
spiralis, Bull., 56. 
truncata, LindL, 57. 

Halleria, 38. 

Halorageai, 488, 495. 

Halyraenia, 68. 

Haplopyrenula acervata, Mudl. Arg., 
333. 

discopoda, Mtiell. Arg., 333. 
gracilior, Muell. Arg., 333. 
vulgaris, Muell. Arg., 333. 
Harpalejeunea Oolensoi, JSteph., 267, 
280. 

subfen cstrata, Massa.1., 267. 
Hedysarum sihkimense, 300. 

Helianthus tuberosus, ftnote 493, 626. 
Helichrysum Antandroi, S. Elliot, 29. 

Faradifani, S. Elliot, 29. 
Helminthocladise, 107. 

Helosis guyanensis, 514. 

Hemisyrhix, 356, 418. 

Hemitelia decipiens, J. Scott, 484, 485. 
Hemsley, W. Dotting, Observations on 
a Botanical Collection made by Mr. 
A. E. Pratt in Western China, with 
Descriptions of some new Chinese 
Plants from various Collections, 298- 
322. 

Henslow, Kev. G., A Theoretical Origin 
of Endogensfrom Exogens, through 
Self- Adaptation to an Aquatic Habit, 
485. 

Hepatie^]e, Colenso’s Ifew Zealand, Be- 
vised by F. Stephani, 263-280. 


Herposteiron globosa, Nord., 111. 

Heterotheeium vulpinuin, Tuck., 223. 

Hibiscus ferrugineus, Cav., 7. 
myriaster, S. Elliot, 7. 

Hick, Thos., On a new Fossil Plant 
from the Lower Coal-Measures, 86. 

Supplementary Kote on a new 

Fossil Plant, 216. 

Himantidium bidens, Greg., 202. 

Hippuris, 517-521. 
vulgaris, 516. 

Holothrix glaberrima, Bidl., 55, 56. 
madagascariensis, Bolfe, 55, 67. 

Homaliuin Bailloni, S. Elliot, 23. 
brevipedunculatum, 8 . Elliot, 21. 
cymosuliim, 8 . Elliot, 22, 67. 
fascicuiatum, 8. Elliot, 21, 22. 
integrifolium, 8. Elliot, 24, 
involucratum, Baill., var. lucida, 
8. Elliot, 23. ^ 

lanceolatum, 8. Elliot, 23. 
lucidum, 8. Elliot, 24, 
nobile, 21, 22. 

urceolatum, 8. Elliot, 22. > 

Hormiseia bicolor, Cooke, 112. '* 

Hyalotheca dissiliens, Breb., 116, 

, var. bidentiila, Nord., 116. 

, var. hians, Wolle, 116. 

mucosa, Ehrenh, 117. 
imdulata, Ahrd:., 117. 

Hydrianum heteromorphum, Beinsch, 
190, 

Hydrillete, 511. 

Hydrocbaridaceee, 51 1 . 

Hydroebaridem, 488, 525. 

Hydroeharis, ftnote 491, 498, 506, 516, 
517. 

Morsus-ranm, 344. 

Hymenophytum, 271, 277, 278. 
flabellatum, 271, 278. 
leptopodum, 278. 
pbyllanthus, 271, 278. 

Hypericinem, 4. 

Hypericum, 300. 

chinense, Mill, 303. 
hirsutum, 314. 
perforatum, 300, 
prattii, 303. 

Hyphaene, 283, 286, 296, 297. 
coriacea, 281. 
ermita^ 281, 

Petersiana, 281. 
thebaiea, 281, 282, 289. 
ventricosa, 281. 

Hypnum exannuiatiim, 104. 
scorpioides, 104. 

Hypoestes glandulifera, Elliot, 41. 
incom]pta, 8. Elliot, 41. 
iongilabiata, 8. Elliot, 40. 

Hypoxis angustifolia, Lam., 59. 
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iHecebracese, 494. 

Incorapletas, 485. 

Iiidigofera compressa, Lom,^ 13. 
Imparjugum, 357, 442. 

Iinpatiens fulva, 336. 
lonidium buxifolium, Lam.^ 3. 

Iris Pseudacoriis, 336, 33S, 339, 340. 
Isacbne mauritiana, Kunth^ var. hispi- 
dula, 65. 

Isoetes lacusfcris, ftnote 243, 245, 249, 
250, 252, 258, 262. 

Isotachis, 279, 280. 
elegans, Ool., 274. 

Liridigiana, 279. 

Lyallii, Mitten^ 27 4. 

Mitteniana, Col.^ 274. 
montana, Ool., 273, 274. 
rosacea, CoL, 274. 

^ serrulata, 279. 

Jar^i Palm, 2S8. 

Jimcaceag, 488. 

Jtinoagineae, 525. 

Juncege,*525. 

Juncus communis, 339. 

Jungermannia, 275. 
oonsimilis, Gol.^ 274. 
flabellata, 277. 
frullanioides, Qoh^ 274. 
geminifiora, Col., 274. 
Hymenopbyllum, 277. 
inundata. Hook, et Tayl., 274. 
monodoii, Hook, et Tayl.^ 274. 
rufiflora, Qol,^ 274. 

Justicia arida, B, Elliot, 38. 

Bailloni, B. Elliot, 38. 

Bakeri, B. Elliot, 39. 
delicatula, 8. Elliot, 39. 
hilaris, B. Elliot, 40. 

JCalaneboe bracteata, 8. Mliot, 15. 

verticillata, B. Elliot, 14, 66. 
Khajoor or Wild Date, 289. 

Kigelia madagascariensis, Baker, 37. 
Kitchingia §, 14. 

Kleinoidea §, 30. 

KoMrauscUa, Kunth, 465. 

Labiatm, 44. 

Lactuca Welwitscbii, B. Elliot, 30. 
Lasiosipbon Hildebrandtii, B, Elliot, 
47. 

saxatilis, S. Elliot, 46. 

Dastrea (Nepbrodium), Notes upon an 
Aposporous, by 0. T. Druery, 479- 
482. 

Lastrea Pseudo-mas, 481. * 

~ , var. cristata, 48 X, 482* 

Dathyrus pratensis, 300. 


Laurinein, 45. 

Lecania bi color, Muell. Arg., 322. 
melanocarpa, Mitell. Arg,, 220. 
micrommata, Muell. Arg., 323. 
punicea, Muell. Arg,, 220. 

, var. accolens, Btirt., 220. 

Lecanora albella, Ach., 220. 
atra, Ach., 220. 

, var. americana, Fee, 220. 

Bouteillei, Besmas., 324. 
cenisia, Ach., 220. 
emergens, Muell. Arg., 220. 
fibrosa, Mtell. Arg., 220. 
granifera, Ach., 2*19. 
palleseens. Fries, 220. 
punicea, var. accolens, Stirfc., 220, 
subfusca, Ach., 220. 

, var, argentata, T. M. Fries, 

220 . 

, var. cblarona, Nyl., 220. 

, var. cinereo-carnea, Tuck., 

220 . 

, var. coilocarpa, Ach., 220. 

, var. distans, Nyl., 220. 

, var. glabrata, Ach., 220. 

, var. lainea, Fries, 220. 

Lecanoreas, 219, 322. 

Lecidea, 221. 

alboccerulescens, Ach., 222. 
anaglyptica, Krempelh., 222. 
aurigera, Fee, 222. 
conspersa, F6e, 221. 
fuscella, Muell. Arg., 222. 
miniata, F4e, 324. 
mutabilis, Fee. 222. 
parasema, Ach,, 222. 

— var. microcarpa, Muell. Arg., 

yarvifolia, Pers., 219. 

, var. suhgramvlosa, Tuckerm.. 

219. 

permutabilis, Muell. Arg., 221. 
Piperis, Bpreng., 324. 

, var. miniata, Muell. Arg., 324- 

yyrrhomelcena, Tuckerm., 219. 
russula, Ach., 222. 

, var. leprosa, Nyl., 222. 

Trailiana, Muell. Arg., 324. 
Lecidese, 221, 324. 

Lecidella §, 222. 

Leguminosse, 112. 

Lejeunea, 264, 277. 
epipbylla, Col., 274. 
minutissima, 267. 
nudipes, Tayl., 276. 
ocbracea, Col., 274. 

Lemna, 335, 486. 
gibba, 345, 346. 
minor, 339, 345, 346. 
polyrrbiza, 345, 346. 
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Lemna tnsulca, 346. 

Tjentibularinese, 488. 

Leopoldiuia, 286, 295, 297. 

pulchra, Mart., 288. 

Lepicolea atteniiata, Mitten, 276. 
Lepidacribia, 355, 412. 

Lepidozia cancellata, CoL, 275. 
capilligera, Lindenh , , 27 5. 
cenfcipes, Tayti 274. 
ooncinna, 6W., 273, 274. 
elegans, Ool., 274. 

Oottseheana, Lindenb., 276. 
latiloba, 6b?., 274. 
leucocarpa, CoL, 275. 

Lindenbergii, Cott., 275. 
miniita, Col., 274. 
minutissiina, CoL, 275. 
occulta, CoL, 275. 
prasnitens, Lehm. Lindenb., 
274. 

retnisa, Col, 274. 
subverticillata, C'o?,, 275. 
Leptojasna, 7. 

Bernieri, BailL, 7. 
parviflora, 3'. 6, 7. 

pauciflora, Baker, 7. 
rubella, 3^. Elliot, 7. 
turbinata, Baker, 7. 

Lepfconema venosum, r/zm., 48. 
Leucosalpa, S. Elliot, 35. 

madagascariensis, Elliot, 36, 
37. 

Licbenes Manipiirenses, a cl. Dr. G-. 
Watt circa Manipur, ad limites 
orientates Indiae Orientalis 1881- 
1882, leoti. By Dr. J. Mueller, 
217. 

Lichen es Epipbylli Spruceani, a cl. 
Spruce in regione Bio Negro lecti, 
additis illis a cl. Trail in regione 
superiore Amazonum leotis, el bb. 
Kewensi reeenter missi, quos exponit 
Dr. J. Mueller, 322-333. 

Liliacese, 60. 

Liliura auratum, 519. 

Limboria, 220. 

Limnantbemum, 506, 616, 517. 
Limnantbes, 503. 

Limnocharis Humboldtii, 500. 

Limosella aqiiatica, 516, 520, 

Liparis bicornis, Ridl, 50. 

ornitborhyncbus, BidL, 50. 

Lister, A., On the Diyision of the 
Nuclei in the Mycetozoa, 527. 

Listera ovata, 521. 

Littorelia lacustris, 516, 

Livistonia humiiis, 298. 

Lobelia Dortmanni, 516, 520. 
Loganiacese, 34. 

Lomentaria, 68. 


Longisquamea, 356, 427. 

Lonieera, 300, 3U1, 347. 

Lopadium carneum, Muell. Arg., 
326. 

membraniila, Muell Arg., 326. 
Lopbocolea, 270, 275. 
biciliata, Mitten, 273. 
erectifoiia, Steph., 269, 280. 
filicieola, Step%., 269, 280. 
beteropbylloides, Am, 273. 
leucopbylla, Tayl., 274. 
submuricala, Cb?., 275. 
tasmanica, Mitten,, 270. 
triangulifoiia, Steph., 270, 280. 
Lopboleieunea, 268. 

Colenaoi, Steph., 

Loranthacece, 45. 

Lorantbus griseiis, S. Elliot, 
sordidus, S. Elliot, 46. 

Lotus corniciilatus, 300. *** ^ 

Lychnis dioica* 494. 

Lycogala, 536. 

LycopodiaceiS, 101. 

Lycopodinge, 100, 101. ■* 

Lycopodium, 96-100. * 

clavatum, 98. 

Bhlegmaria, 96. 

Selago, 96. 
ulicifolium, 96. 

Lycopus europseus, 336-339. 

Lyngbya subfusea, Cooke, 198. 
Lysimacliia, 300, 301. 

Fcenum-gneeum, Hance, 316. 
hypericoides, Hemal, 314. 
inrolucrata, 315,322. 

longipes, HemsL, 316, 322. 
nemorum, 314, 315. 
nigrolineata, Hemsl, 315. 
onieiensis, Hemsl, 314. 
simulans, Hemsl, 316. 

Lytbrum Salicaria, 526. 

Maearisia emarginata, 8. Elliot, 15. 
Macarthuria, 25. 

Macroeystis pvrifera, Ag., 233, 236, 
239. ‘ 

Macrolepides, 354, 385. 

Madagascar Biauts, N'ew and little- 
known, by (4. P. Scott Elliot, 1 . 
Maddenia himalaica, 300. 

Madotbeca amoena, Col, 273. 
latifolia, CoL, 275. 

Stangeri, Crott.,21b. 

Mjerua nuda, Elliot, 2. 

Maiantberaum, 517. 

Malva,466, 

sylvestris, 300. 

Malvaceae, 7, 486. 

Marattia, 96. 

Marattiaoeae, 101. 
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Mascarenhaisia speciosa, S. Elliot, 32. 
Mastigobryum amcenam, Col.^ 275. 
Oolensoi, Mitten, 275. 
compaotum, Col, 275. 
concinnatum, Col, 275. 
convexum, Lmdenb., 275. 
clelicatulum, Col, 275. 
elegans, Col, 273. 
epibryum, Col, 275. 
beterodontiiitn, Col, 275. 
imbi'icatistipulum, Col, 275. 
macroampbigastriatiim, 275. 
minutulum, Col, 275. 

Mittenii, Steph., 275. 
nitens, 6b Z., 278, 275, 
jVoTSB-Hollandiee, Nees, 275. 
obtiisatura, 6b^., 275. 
obtusistipiilum, Col, 275. 
oliT-aoeum, Col, 275. 

^ pi51yodon, 6b<?., 275. 
pusillum, Col, 275. 
quadratiim, Col, 275. 
smaragdinum, 6b^., 275. 
e Taylori, Mitten, 275. 

Mastogloia Smitbii, Thw., 211. 

Mauri tia, 281. 

Mazosia emergens, Muell Arg,, 329. 
Eotula, Muell Arg., 328. 

var. granularis, Muell Arg., 

328. 

5 , f. athallina, Muell Ara., 

* 329. 

, Tar. l^vis, Muell Ara., 

329. 

striguloides, Muell Arg., 329. 
tumidula, Mitell Arg., 329. 
Medinilla elongata, Cogn., 18. 
Megastachya, Beauv., 65. 

owariensis, Beam., 66. 

Melano basis §, 225. 

Melanopbtbalmum Antillarum, E^e. 

331. ’ ’ 

Melastomaceae, 17. 

Meliaceaj, 10. 

Melosira arenaria, Moore, 200. 

varians, Ag., 200. 

Melotbria Elliotiana, Cogn., 19. 
marginata, Cogn., 20. 
perpusilla, Cogn., 20. 
polycarpa, Cogn., 20. 

Memecylon tetrapterum, Cogn., 18. 
Menispermacese, 2, 

Mentba aquatiea, 339, 340. 

Menyanthes trifoliata, 503. 

Meridion circulare, Ag., 212, 
constrictum, Balfs, 212.' 
Merismopedia (eruginea, Brib., 199. 
glauea, Naeg., 199. 
irregulare, Lagerh., 199. 
violacea, 199. 


t Mesocarpese, 112. 

Mesocarpus parvulus, De Bary, 112. 
Mesot^nium chlamydosporum, I)e 
Bary, 131, 215. 

Ee-Greyii, W. Turn., 131, 213. 

, var. breve, West, 131. 

micrococcum, Kirchn., 131. 
Mespilodapbne madagascariensis, 
Meissn., 45. 

Metroxylon, 285. 

JMetzgeria, 266, 278. 

australis, Steph., 278. 
flavo-virens, Col, 275. 
furcata, iwirZmb., 275. 

Meum athamanticum, 497. 
Micrasterias americana, Ralfs, 134. 
crenata, Brt,h., 135. 
Crux-melitensis, Balfs, 133. 
deiiticulata, Breb., 134. 
furcata, Ag., 133. 

Jenneri, iZa//5, 135. 

, var. simplex, West, 135. 

mucronata, Bahh., 1.33. 
papillifera, Breb., 135, 213, 

, var. glabra, Nord., 135, 

213. 

, , forma inflata, West, 

135, 213. 

pinnatifida, Balfs, 133, 213. 
radiosa, Ag., 134. 
rotata, iZdzZ/s, 134. 

, forma granulata, 134. 

Thomasiana, Arch., 134. 

, forma major, 134. 

truncata, Breb.’, 135. 

, forma granulata, Bacib,, 

135. 

, forma punctata, 135. 

Microcoleus Muellerii, Naeg., 198. 
Microcystis marginata, Kirchn., 200. 

protogenita, Bahh,, 200. 
Microlepides, 353, 366. 

Mimosa Helvilleana, Baill, 14, 
Psoralea, B&nth., 14. 
pudica, 262. 

Mittenia, 271. 

Mollugo, 25. 

caespitosa, B. Elliot, 25, 67. 
decandra, 8. Elliot, 24. 
nudicaulis, Linn., 25. 

Monarda cryptophila, Juss., 48. 
Monerestolon, 355, 410. 

Monotropa, 498, 508. 

Monstera, 523. 

Moore, Spencer Le Marchant, Studies 
in Vegetable Biology.— VIII. An In- 
vestigation into the True Nature of 
Callus. Part II., 231. 

, Studies in Vegetable Biology. — 
IX. The alleged Existence of Protein 
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in the Walls of Vegetable Cells, and 
the Microscopical Detection of Gluco- 
sides therein, 241-262. 

Morris, D,, On the Phenomena con- 
cerned in the Production of Forked 
and Branched Palms, 281-298. 
Moiigeotia capucina, 112. 
elegantula, IF'jzfzJr., 112. 

• — forma microspora, West, IIS, 
213. 

parvula, Hass,, 112. 
viridis, Wittr., 112. 

Mueller, Dr. J., Liohenes Manipurenses, 
a cl. Dr. (x. Watt circa Manipur, ad 
limites orientales Indite Orientalis 
1881-1882, lecti, 217. 

, Lichenes Epiphylli Spruceani, a 

cl. Spruce in regione Rio Fegro lecti, 
additis illis a cl. Trail in regione 
superiore Amazonum lectis, ex hb. 
Kewensi recenter missi, 322, 333. 
Musa, 523. 

Mycetozoa, On the Division of Nuclei 
in the, by A. Lister, 629. 

Mycoporum depianatum, Miiell. Arg., 
229. 

indicum, Muelt Arg., 229. 
pycnoearpum, Nyl., 228, 229. 
Myosotis palustris, 335, 338, 3-41, 342. 
Myriantheia §, 21, 22, 23. 
Myriophyllura, 104, 509, 524. 

proserpinacoides, 500. 

Myriostigma cdndidum, Krempelh., 328. 
Myrrhis odorata, 497. 

Myrtaceas, 16. 

Mystacidium caulescens, 55. 
dauphin ense, Bolfe, 54. 
ochraceum, Bidl., 54, 
Myzodendron, 514. 

Naiadacese, 488. 

Naiadece, 498, 525. 

Naiadita, 519. 

Naias, 498, 511, 526. 

Nannorhops, 286, 296, 297. 

Ritchieana, iJ, Wendl. ^ Drtide, 
290, 291, 296, 297. 

Nardia, 274, 279. 
inundata, 277. 
obovata, 277. 
scalaris, 279. 

Narthecium oasifragum, 619. 
Nasturtium, 335. 

Navicula Amphirhynchus, Ehre^ib., 208. 
Amphisbsena, Bory, 207. 
anglica, Balfs, 207. 

, f. crassa, 207. 

angustata, W, Sm., 208. 
cryptocepbala, Kuetz., 208. 

, var. lanceolata, Grun., 208. 


Naricula ouspidata, Kuetz., 207. 
dicephala, Ekrenh., 208. 
dirhynciis, Ehrenh., 207. 
elliptica, 2u7. 

exilis, Grmi., 208. 
gibbeimla, W. 8m., 207. 
indata, Ktietz,, 207. 
ovalis, IF. iS'm., 207. 
producta. W, 8m-t 2C8 
pusilla, W* Sm., 207. 
rhomboides 207. 

rhynchocephala, Kiieiz., 207. 

— j forma parva, Bahh., 207 
— — , forma robust a, Bahh^ 207. 
serians, 207. 

apbserophora, Kuetz., 207. 
tumida, W. 8m., 207. 
undosa, Ehretih., 208. 

Neillia affinis, HeinsL, 304. * 

gracilis, Hemd., 304. ^ 

longiracemosa, Hemsl., 304. 
rubiflora, 304. 
sinensis, 304. 

Nelumbiurn, 503, 505, 511 , 512. 
codophyllum, 513. * 

Nephrocytium Agardhianura, Xcag., 190. 
Naegelii, Grim., 190. 

Nephrodium, 479, 480. 

Nephromopsis Stracheyi, MuelL Arg., 
217. 

New Zealand Hepaticas, Colenso^s, Re- 
vised by P. Stephani, 263-280. 

Nieodemia diversifolia, var. lucida, 8, 
Elliot, S5, 

grandifolia, 8. Elliot, 34. 

Nidorella iiguiata, 8. Elliot, 28. 

Nikau Balm, 286. 

Nipa frutieans, 281. 

Nisa, 23. 

Nitella, 104. 

Nitzschia Amphioxys, W. 8m., 206. 
curvula, W. 8m., 206. 
linearis, W. 8m., 206. 
mxnutissiraa, W. 8m., 206. 
parvula, W. 8m., 206. 
sigmoidea, W. 8m., 206. 
tenuis, W. Bm., 206. 
vivax, W. 8m., 206. 

Nitzsohiella acicularis, Babh., 207. 

Norouhia divaricata, 8. Elliot, 32. 

Nostoc sphsericum, Vmch., 195. 

Nostocacese, 195. 

Nostochinese, 195. 

Npteroclada porphyrorhiza, Bees, 273, 

Nuclei in the Mycetozoa, On the Divi- 
sion of, by A. Lister, 529. 

Nupbar, 104, 516. 

luteum, 338, 340-343, 505, 508, 
j 510, ftnote 514. 

1 Nymphsea, 104, 503, 508. 
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Nymphaaa alba, 338, 341, 342. 

Lotus, ftnote 506. 

NjmpliasaGejB, 488, 498, 504-510, 518. 


Ochrocarpus parvifolius, Elliot, 5. 
Odontidium hyemale, Kuet 0 ., 204. 
mesodon, Kuetz,, 204. 
mutabile, W. 8m., 205. 
CEdogoniaceje, 108. 

(Edogonium Braunii, Kuetz., 109. 
calcareum, Cleve, 110. 
cryptoporiim, Wittr., 108, 

, var. vulgare, Wittr., 108. 

londinense, Wittr., 110. 

— — , yar. compressum, West, 110, 
213. 

longicolle, 109. 

var. senegalense, Nord., 109. 
iiifajor, West, 109. 

y, f>achydepmato8porum, Nord., 110. 
pilosporum, West, 109, 212. 
platygaum, Wittr., 108, 212. 

, forma major, West, 212. 

** Pringsheimii, Cram., 110. 

pdnotatostriatum. Be Bary, 110. 
sueoioum, Wittr., 109, 212. 
undulatum. A, Br., 109. 

CEnanthe fistulosa, 518. 

Phellandrium, 497, 506. 
QHnooarpus, 281. 

CEonia Auberti, 55. 

Elliotii, Rolfe, 55. 
rosea, Ridl., bb. 

Olea europasa, 458. 

Oleacefe, 32. 

Onagris, 498. 

Onychonema filiforme, Roy et Biss., 
116. 

Oooystis Gigas, Arch., 190. 

Jfaegelii, A. Br., 191. 
solitaria, Wittr., 191. 

Opegrapha inter venientea, MuelL Arg., 
224. 

subsulcata, MuelL Arg., 224. 
yaria, yar. riraalea, 8chaer, 224. 
Opbiocytium Arbuscula, Rahh., 190. 

cochleare, A. B?*., 190. 
OpUioglossum, 99, 100, 101. 

Orohideas, 50, 497, 498, 504. 

Oreodoxa, 286, 297. 
oleracea, 288. 

regia, Kunth, 288, 295, 297. 
Orobanche, 497. 

Orthosira arenaria, W. 8m., 200. 
Oryctes rhinoceros, 290. 

Osbeckia dionychoides, Cogn., 17. 

Elliotii, Cogn., 17, 66*. 

Osoillaria Erolichii, Kuetz., 197. 
leptotricha, Kuetz., 197. 
limosa, Ag., 197. 


Oscillaria nigro-yiridis, 197# 
princeps, Vmch., 197. 
tenerrima, 198. 

tenuis, Ag., 197# 

Oscillariacese, 197. 

Osmunda, 100. 

Ouyirandra, 522, 523. 
fenestralis, 519, 522. 

Oxalis Acetosella, 300. 
Oonamersonii, Baill., 9. 
mollis, 8. Elliot, 8. 

Oxyria digyua, Kill, 317. 

sinensis, Hemsl., 317, 322. 


Pallayicinia, 271. 

connivens, 8teph., 270, 271, 273. 
Lyellii, 271. 

Palm, Betel-nut, 286. 

Cocoanut, 293, 294. 

Late, 289. 

Loum, 281, 282. 

Jarji, 288 . 

IS’ikau, 286. 

Palmyra, 291, 292. 

Eoyal, 288. 

Palmje, 286. 

Palmese, 61. 

Palmellacese, 191. 

Palmogloea micrococca, Kuetz., 131. 
Palms, On the Phenomena concerned 
in the Production of Eorked and 
Branched, by L. Morris, 281-298. 
Palmyra Palm, 291, 292. 

Panax ornifolius. Baker, yar. paiici- 
dora, 8. Elliot, 25. 

Pandanus, 282, 518, 519, 523, 525. 
Pandorina morum, Ehrenh., 187. 
Pandorineae, 187. 

Paniciim arabicum, Nees, 64. 
atrofuscum, Hackel, 63. 

Crus-Galli, Linn., 64. 
deltoideum, Hackel, 64, 
diagonalum, Nees, 63. 
hispidulum, Retz., 64. 
luridum, Hackel, 64. 
phajocarpum, Nees, 63. 

Scottii, Hackel, 63. 
trigonum, Retz., 64. 
umbellatum, Trin., 64. 

Pannarieae, 322. 

Paris, 517. 

polyphylla, .300. 
quadrifolia, 521. 

Parmelia cetrata, yar. sorediifera, 
Wain., 218. 

kamtschadalis, Eschw., 218. 
laevigata, Ach., 218. 
latissima, Fee, 218. 

, f . isidiosa, MuelL Arg., 218. 

, f. sorediata, Nyl., 218. 
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Parmelia tiliacea, Ack, 218. 
Wallichiana, Ta^L, 218. 

Wattiana, Muell Arg.^ 218. 
Zolliageri, 218. 

Parmeliese, 218. 

Parnassia palustris, 16, 

Passiflore^, 24, 

Patellaria americana, Muell. Arg., 222, 
— , Tar. lividio-nigricans, 222. 
anaglyptica, 222. 

Binomlom^ Muell. Arg.tZ^b, 
cassiella, Muell. Arg., 325, 
convexula, Muell. Arg., 222* 
deplanata, Muell. Arg.^ 326. 

Muell. Arg.y<d%^. 
filicina, Muell. Arg., 324. 
fumoso-nigricans, Muell. Arg., 325, 
326, 327. 

, var. fulvescens, Muell. Arg., 

326. 

Gabrielis, Muell. Arg., 325. 
bosthelioida, Muell. Arg,, 222. 
leioplacella, Muell. Arg. . ^2^, 325. 
leprolyta, 222. 

leptocneila, Muell. Arg., 222. 
ieptocheiloides, Muell. Arg., 222. 
leucoblephara, Muell. Arg., 325. 
luteola, Muell. Arg., 223. 
pellicula, Muell, Arg., 327. 
Psyehotrias, Muell. Arg., 325. 
rufescenta, Muell. Arg., 222. 
rufescens, Muell. Arg., 222, 223. 
sororcula, Muell., 324. _ 

Stanbopiae, Muell. Arg., 325. 
subpeliucida, Muell. Arg., 222. 
subpulchra, Muell. Arg., 324. 
tricboloma, Muell. Arg., 325. 
Pediastrese, 188. 

Pediastrum angiilosum, Ehrenb., 188. 
bidenfculum, A. Br., 188. 
Boryanum, Menegh., 188. 

, var. grauulatum, Bahh., 188. 

constrictum, Hass., 188. 
ellipticum, Balfs, 188. 

Ebrenbergii, A. Br., 188. 
integrum, Naeg., 188. 
pertusum, Kuete;., 188. 
tetras, Balfs, 188. 

Pedicidaris, 300, 301. 

Pelargonium, footnote 491, 

Pelioloma §, 226. 

Penium adelocbondrum, Elfv., 128, 
163, 213. 

Brebissonii, Balfs, 131. 

Clevei, LuQid, 129. 
closterioides, Balfs, 127. 
conspersum, Wittr., 126. 
cuciu'bitinum, Biss., 128. 
cylindrus, Breb., 126. 

Digitus, Bt&)., 127. 


Penium Digitus, var. constrictum, Wesl, 

■ ' m. 

exiguum, JFesl, 126, 213. , 
interruptum, Breb., 127, 

, var. sectum, West, 127. 

Jenneri, 128. 

margaritaceum, Breb., 126. 

, var. pimctatum, Balfs, 126. 

minutum, Cleve, 129, 213. 

— forma genuina, 129. 

, forma major, Lund, 129. 

— — , forma minor, Bacih., 129. 

, var. alpiiium, Bacih., 130. 

, var. crassum, West, 130, 213. 

, , forma punctata, West, 

130,213. 

, , forma inflata, West, 

ISO, 213. 

var. undulatum, Wes%^ 130, 

213, ' ^ 

— — , var. gracile, Wille, 129. 

, var. poloniciim, West, 130. 

, var, tumidum, Jfille, 129, 

130. 

Mooreanum, .krc/fe., 128. ^ 

Navicula, BrS., 127. 
oblongum, Be Bary, 128. 
polonicum, 130, 

polymorpbum, Berty, 128. 
punctata, West, 128. 
rufopellitum, Boy, 126. 
rupestre, Bahh., 131. 
spirostriolatuin, Bark., 126. 
suboctangulare, West, 12S, 216. 
truncatum, Balfs, 128. 

Pennisetum Alopecuros, Steud., 65. 

triticoides, Baker, footnote 65. 
Peperomia, 514. 

Pertusaria leioplaca, Muell. Arg., 221. 
— var. octospora, NyL, 221. 

, var. turgida. Muell. Arg., 

221 . 

melaleiica, Buby, 221. 

— var. tetramera, Muell. Arg., 

221 . 

Moffatiana, Muell. Arg., 221. 
multipunctata, Nyl., 221. 
pertusella, Muell. Arg., 221. 

Muell. Arg., 221. 
trypetbeliiforma, Nyl., 221, 
velata, EfyL, 220. 

— , f. variolosa, Muell Arg., 220. 
Wattiana, Eluell. Arg., 221. 

— — , f. fulvescens, 221, 
Petaloneraa alatum, Berk., 196. 
Pbseograpbina, 230. 

csesio-pruinosa, Muell. Arg., 227. 
cbeilomega, B'ee, 228. 
cbrysentera, Muell. Arg., 227. 
pidyctidiformis, Muell. Arg., 228. 
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Phceographina scalpfcurata, Mnell. Arg., 
227. 

Wattiana, Mitell. Arg., 227. 
Phseograpliis diversa, Mitell. Arg.^ 225. 
iniista, MuelL Arg., 225, 

— — , var. parallela, Arg., 

225. 

iiianipurensis, Muell. Arg., 226. 
schizuloma, Muell. Arg., 226. 
Pbaseolus cliffusus, 8. Elliot, 12. 

minimus, 13. 

Phloga polyatacbya, Isoronha, M88., 
62 .^ 

Scottiana, Beccari, 61. 

Phoeniceaa, 286, 289, 

Phoenix, 284-286. 
acaulis, 281. 

dactylifera, Linn., 283, 289, 295. 
lylvestris, Boxh., 284, 289, 295- 
X 297. 

Phycocbromacece, 195. 

Pbygelius, 38. 

Phyllantbus cryptopbilus, 48. 
Pbyllobafchelium epipbyllum, Muell. 
Arg., S31. 

Phylioporina cmrulesceiis, Muell. Arg., 
332. 

epipbylla, Fee, 331. 
lamproearpa, Muell. Arg., 332. 
octomera, Muell. Arg., 332. 
platypoda, Muell. Arg., 382. 
rubentior, Muell. Arg., 332. 
rufula, Muell. Arg., 332. 

, var. obscurata, Muell. Arq., 

332. 

Spruceana, Muell. Arg., 332. 
umbilicata, Muell. Arg., 332. 
Physamm leucopbEeum, 532, 533, 534, 
537, 538. 

Pliyscia pieta, var. sorediafca, Muell. 
Arg., 218. 

setosa, Nyl., var. enddcoccinea, 
Muell. Arg., 218. 

speciosa, var. hypoleuca, Nyl., 218. 
Pbysena madagascariensis, Thou., var. 

longifolia, 8. Elliot, 24. 

Phytolacca dioica, 615. 

Pbytolaccacege, 44. 

Pinnularia acuminata, W. 8m., 209, 
acuta, W. 8in., 209. 
alpina, W. 8m., 209. 

Brebissonii, Bahk, 210. 
divergens, W. 8m., 210. 
gibba, Elirenh., 209. 
bemiptera, Rahh., 209. 
major, Babh., 20k 
mesolepta, W. 8m., 210. 
nobilis, Ehrenb., 208. 
peregrina, Ehrenb., 209. 
Eabenborstii, Balfs, 208, 


Pinnularia radiosa, Rabh., 209. 

, var. angiista, Rabh., 209. 

tabellaria, Ehre^ib., 209. 

, var. acrospbmria, Rabh.. 

209. 

viridis, IT. ;S?7a., 209. 

Piperacem, 501, 514. 

Placodiea3, 219. 

Placodium indicum, Muell. Arg., 219. 

subglobo.sum, Muell. Arg., 219. 
Plagiochila, 264. 
alpina, Gol., 275. 

arbuscula, Lehm. et Lindenb., 275,. 
axillaris, Col., 275. 

Berggreniana, Col., 275. 
ctnspitosa, CoL, 275. 
convexa, Eboh. et Tayl., 275. 
deltoidea, Lindenb., 275. 
fasciculata, Lindenb., 275. 

Penzlii, Reichardt, 275. 
ilabellata, Col., 275. 
fuscella, Hooh. et Tayl. ?, 275. 
gigantea, Irbidenh., 275. 
b eter opby 11a , Col. , 275. 
intermixta, Col., 275. 
longissima., CoL, 275. 

Lyallii, Mitten, 275. 
otaura, CoL, 275. 
orbiculata, 275. 
pallescens, CoL, 275. 

Parkinsonian a, OoL, 275. 
polycarpa, CoL, 275. 
polystachys, CoL, 275. 
radiculosa, Mitten, 275. 
recta, CoL, 275. 
rotundifolia, CoL, 275. 
Spenceriana, Col., 275. 
Stepbensoniana, Mitten, 275. 
subconnata, CoL, 275. 
subfasciculata, CoL, 273, 275. 
suborbiculata, CoL, 275. 
siibpetiolata, CoL, 275. 
subsimilis, CoL, 275, 
trispicata, CoL, 275. 

Plant, Fossil, from the Lower Coal- 
Measures, On a new, by Thos. Hick, 
86 . 


, Supplementary Note, 214. 

Plant Dispersal, The Eiver Thames as 
an Agent in, by H. B. Gruppy, 333- 
346. 


Platygrapba byssiseda, Muell. Arq., 
223. 

cinerea, Muell. Arg., 224. 

Goccinea, Leigbt., 327. 
dilatata, NyL, 223. 
gregantula, Muell. Arg., 223, 224. 
homata, 8tirt., 326. 
iecanoroida, NyL, 223. 
guadrangula, Stirt., 329. 
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Platygrapha nitila, Stirt., 327. 
strig^doides, Krempelh., 329. 
tmiidula, Stirt., 329. 

Platylepides, 357, 442. 

Flatysma Straeheyi, Nyl., 217. 

Tkomsoni, Muell. Arg., 218. 
Plectaneia, sp., 32. 

Plectocomia, 281, 285. 

Piectranthus canescens, Benih.^ 44. 

, Yar. membranacea, Elliot, 

", 44. , 

hosiundioides, 8. Elliot, 44. 
Pleurococcus angulosus, Menegh., 191. 

vulgaris, 191. 

PI eurosigma lacustre, W. 8m., 210. 
Pleurospermum Franclietianum, 
Hemsl, 307. 

Bavidii, Franck., 307. 
Pleurostaurum Legumen, Eahh., 210. 
Pleurotainium clavatum. Be Bary, 119. 
coronatum, Eahh., 118, 119, 213. 

, var. fluctuatum, West, 118, ' 

213. 

, var. nodulosum, Bt&)., 119. 

, yar. robustum, Wed, 118, 

213. 

cosmarioides, Be Bary, 164. 
Ebrenbergii, Be Bary, 119. 

, var. elongatum, West, 119. 

maximum, Blind, 119. 
rectum, Belp., 120. 
trideutulum, Wolle, 120. 

, var. capitatuiu, West, 120, 

216. 

, var. granulatum, 120. 

truueatum, Naeg., 119. 
Plumarioides, 354, 390. 

Poa madagascariensis, Lam., 66. 

mucronata, Beauv., 66. 

Poacites cocoina, Lindl. ^ ILutt., 486. 
Podomitrium, Mitten, 271. 
majus, 278. 

phyllanthus. Mitten, 276, 278. 
smaragdinum, Col., 276. 

Polyeardia, 11. 

libera, 0 . Hoffm., 11. 

Polycarpaja fragilis, 494. 

Polycarpon sinaitica, 494. 

Polyedrium eaudatum, Lagerh., 194. 
enorme, Be Bary, 194. 
longispinum, 194. 

minimum, A. Br., 194. 
pentagoniim, Eeinsch, 194. 
Pinacidium, Eeinsch, 194. 
tetraaidricum, Ffaeg., 194, 213. 
Polygala, ftnote 491. 

Polygonum ampbibium, 341, 342, 520, 
522. 

Polyporus versicolor, 530. 

Polyotus fimbriatus, OoL, 276. 


Polyotus prebensilis, Col., 276. 

Paylori, Cott, 276. 

Polysipbonia, 69, 72. 

fastigiata, ftnote 72. 

Polystacbya anceps, EidL, 53. 
cuitrata, Lindl., 53. 
mauritiana, Bpreng., 53. 
zeylanica, Lindl., 53. 

Polysticbum angulare, 479. 

■ — var. pulcberrimum, 479. 
Porella Stangeri, 272. 

Forma epipkylla, Pee, 331. 
Porpbyndium cruentum, Ffacg., 191. 
Portulacacem, 3. 

Potamese, 525. 

Potamogeton, 625-527. 
crispus, 519. 
deusus, 343, 

gramineus, 518, 519. ^ 

natans, 336-339, 519, 521, 52{]?i^ 
obtusifolius, 343. 
perfoliatiis, 343. 

Potentilla, 300. 

fruticosa, 300. ^ 

Prasiola furfuraeea, Menegh., fl2. 

Pratt, A. E., Hemsley, W. B., 293. 
Primula, 300, 301, 494. 

Oockbiirniana, Hemsl., 313. 
japonica, A. Gray, 300, 313. 
nutantiflora, Hemsl, 313. 

Poissonii, 313. 

Prattii, Hemsl., 314. 
pulchella, Franch., 314. 
soldanelloidea, 313. 

Stuartii, Wall., 314. 
uniflora, 314. 

Proliferastrum, 349, 350, 358, 463. 
Protein in the "Walls of Vegetable Cells, 
The Alleged Existence of, and the 
Microscopical Detection of Gliieo- 
sides therein. By Spencer Le M. 
Moore, 241-262. 

Protocoeeace^e, 191. 

ProtococcoidesB, 190. 

Protolemna, 486. 

Protopbyta, 190. 

Protorrbipis Choffbti, 487. 

Psaronius, 97. 

Psilociada digitata, Col., 276. 

Psora chloropbsea, Muell. Arg., 219. 
manipurensis, Muell. Arg., 219. 
parvifolia, Muell. Arg., 219. 

, var. subgranulosa, Tucherm., 

219. 

pyrrhomelajna, TucJcerm., 219. 
Psoreae, 219, 

Psorospermum vertioillatum, 8. Elliot, 4. 
Psorothecium, 222. 

Ptilidium cancellatum, Hees, 276. 
Pimgentes, 358, 457. 
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Pycnoleieiinca curvatiloba, Steph,f2iQ^* 
glauca, Steph.y 268, 280. 
longidens, 269. 

Pyrenula adacta, Fee, 231. 

variolosa, -Pe^s., 231. 

PyrenulejB, 230, 331. 

Pyrus Aucuparia, 300. 

Pyxine Cocoes, NyL, 219. 
endochrysina, 218. 

retirugella, NyL, 219. 

Pyxinese, 218. 

Quivisia grandifolia, B, Elliot, 10, 66, 

Eadula, 272. 

albipes, Col., 276. 
eomplanata, 272. 
grandis, Bteph., 271, 280. 

Mrttenii, Bteph., 274. 

^ papulosa, Bteph., 272. 

pbysoloba, Mont., 272, 274, 276. 
plicata, 272. 

recurvifolia, Bteph., 271. 

"* xanthocbroma. Col., 276. 

Bamalina calioaris, Fries, 217. 

, var. subampliata, Nyl., 217. 

Earaalinese, 217. 

Eanunculacege, 499. 

Banunculus aquatilis, 338, 339, 341, 342. 
bulbosus, 301. 

Picaria, 495, 497, 500, 505, 62a 
Flammala, 520. 

heteropliyllus, 491, 497, 516, 517, 
518, 523. 

Lingua, 500, 520. 
repens, 336-339, 
sceleratus, 336-340. 

Raphia, 286. 

Ravensara parvifolia, B, Elliot, 45. 
Restiacese, 625. 

Beticularia, 540. 

Lycoperdon, 538, 542. 

Rhadamsea, 36. 

Rhamnus catharticus, 347. 

Rhapkidium poly no or ph um , Fresen. ,193. 

, var. aciculare, A. Br., 193. 

, var. falcatum, Babh., \W* 

Rkapkispermum, 36. 

Rkapis, 281, 285. 

Rhinanthus Orista-galli, 336, 339. 
Rkizophora, 523, 

Rkizopkorese, 15. 

Rhododendron, 300, 301, 525. 
Bhodymenia and Oallopbyllis, On the 
Oysfcocarps of some species of, by 
J. B. Oarrutbers, 77. 

Bhodymenia, Grev., 77-86. 
palmata, Grev., 77-8L 
pertusa. Fast ^ Bupr,, 77 i 80. 
peruviana, J. Ayardh, 77 f 80. 


Rbopalostylis, 286, 295, 297. 

sapida, H, Wendl. Brude, 2H7* 
Bhynchophorus ferrugineus, ftnote 
290. 

Bbynchostegium ruscifolium, 104, 
Ribes, 300. 

Richardia, 516, 521. 

Binodina exigua, Massal, 220. 

Bivuiaria, 68. 

calcarea, Sm., 196. 
echinata, Cooke, 196. 
granulifera, Carm., 196. 

Bivuiaria cese, 195, 

Rosa, 300. 

canina, 234, 236-252. 
macrophylla, 307. 

Prattii, Hemsl., 307, 322. 
Rostellularia, 38, 39, 

Botula striguloides, Muell. Arg 329. 
vulgaris, var. granularis, Muell. 
Arg., 328. 

, var. granularis, f. athallina, 

Muell. Arg., 329. 

, var. radians, Mmll. Arg., 

329. 

Royal Palm, 288. 

Rubiaceas, 25. 

Bubus, 300, 301. 
alcemfolius, 305. 
allophyllus, 304. 

arcticus, 304. 

Oockburnianus, EemsL, 305. 
Idmus,305. 

molucbanus, Linn.. 306. 
pinnatisepalus, Hemsl., 305. 
sikkimensis, Hook.f., 307. 
spinipes, Hemsl., 306. 
xanthocarpus, Franchet, 307. 
Bumex conglomeratus, 336-340. 
Butacese, 9. 

Saavia revoluta, B. Elliot, 48. 
SabalAdansoni, 281. 

Ssetabenses, 357, 450. 

Sagittaria, 503, 510, 515, 516, 518, 
521, 525, 526. 

sagittifolia, 335, 336, 515, 521, 
525. 

Salicornia herbacea, 340. 

Salvia hiantis, 316. 

Prattii, Hemsl., 316. 

Sambucus, 347. 

Saraydei®, 6, 20. 

Saponaria, 351. 

Sapotace8s, 31. 

Sarcodes sanguinea, 508. 

Sarcolsena eriopbora, Baill., 6. 

pilosa, Baill., 6. 

Sarcoscyphus, 279. 

Satyrium amcenum, A. Bich., 59. 
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Sa(:yrium. giganteum, RklL, 59. 
rostratum, LhidL, 59. 
trinerve, LindL, 59. 

Saussiirea, 300, 301. 
alatipes, Hemd., 308. 
aiiriculata, Hcmsl,, 308. 
cirsioides,-Ser/zs?., 309. 
conyzoides, 309. 

cordifolia, Eemsl.^ 310. 
decurrens, HemsL, 310. 

Falconerii, 309. 

Henryi, HemsL ,311. 
hieracioidea, Rook, f, 312, 313. 
Kunthiana, 311. 
lamprocarpa, RemsL, 311. 
populifolia, Re-msl., 31 1-. 
radiata, 311. 

sachalinensis, F. Schmidt ^ 311. 
salicifolia, 309. 
serrata, 308. 
taraxacifolia, 311. 
triangulata, 310. 
villosa, 312, 313. 

Woodiana, Hemd.^ 312. 

SaxifVaga, 300. 

Soandix Pecten-Yeneris, 497. 

■ Scapania resupinata, 104. 

Scenedesmus acutus, Meyen, 194. 

, var. diraorphus, Bahh., 104. 

, var. obliqims, Bahh., 194. 

alternans, Beinsch, 193. ^ 

antennatus, Breb., 194. 
bijugatus, Kitetz., 193. 
denticnlatus, Lagerli., 193. 

, var. lineatus, West, 193, 213. 

dimorplius, Ktcetz., 194. 
obliquii.«5, Kuetz., 194. 
obtiisus, Meyen, 193. 
quadricauda, Breh., 193. 

— — , var. abuiidans, Kirckn., 194. 
quadricauda, Tiirp., 193. 

,,var. ecornis, Ehmih., 193. 

Schistostoioii, 354, 392. 

Schizola3na exinvolncrata, Baker, 6. 

Schizophycese, 190. 

Scbizothrix Muellerii, Raeg., 198. 

Sciadium Arbuscula, A. Br., 190. 

Scirpus fluitans, 104. 
lacustris, 341. 
maritimus, 339, 341. 

Scutellaria galericulata, 335-339. 

Scytonenia, 197. 

calotrichoides, Kuetz., 196. 
tolypotrichoides, Kuetz., 197. 

Scytonemaeeie, 196. 

Sedum Telepliium, 257. 

Selaginella, 99. 

Selenastrum Bibraianum, Beinsch, 189. 

Sendtnera qiiadrifida, Col., Ti(S. 

Senecio, 300-301. 
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Senecio Antandroi, B. FAllof, 30, 
Bakeri, 8. Elliot, 30. 

Boutoni, Ba-ff.f., 30. 
emirnensis, DC., 29. 

, var. laiiceolata, 8. Elliot, '3. 

rhodantlius, Baker, 30. 
Vaingaindrani, 8. Elliot, 20. 
Serenoa serrulata, 281. 

Sideroxylon Bakeri, 8. EUlof, 31. 
microlobura, Baker, 33. 
micropliyllimi, 8. Elliot, 31. 

Silaus pratensis, 500. 

Sirosiplion saxxeola, Naeg., 107. 
SmilacejB, 490. 

Smilaeiiia japonica, 300. 

Smilax, 522. 

Solenograpliina, 225. 

SorastrexB, 189. 

Sorastruiii spiuulosum, Raeg , 16*11. 
Sparganium natans, 519. 

raraosum, 336-339, 496, 519. 
Spergularia rubra, 340. 

Spbcerosepalum coriaceum, 8. FMiot, 5, 

66.- 

Sphaerozoama Aubertianum, 115, 
213. 

exeavatum, Balfs, 1 1 5. 
granulatum, Boy et Biss., 1 15. 
pygmaeum, Bahh., 116, 146. 
vertebratum, Balfs, 115. 
Sphcerozyga Haaaallii, Buhk., 195. 
Spbagnum cuspklatuni, var. plunidaunq 
104. 

subsecunclum, var. contortuin, 104. 
Spirogyra belHs, Cromii, 113. 
cat^najforinis. Kuetz., 113. 
teuuissinia, Kuetz., 113. 
varians, Kuetz., 113. 

Spirotsenia bispiralis, Wed, 133, 213. 
condensata, Breb., 133. 
obscura, Balfs, 133. 

Spirulina tenuissima, Kuetz., 193. 

turfosa, Cram., 198. 

Spondylosium pulchellum, Arch,, 115, 
pulchrum, Arch., 115, 213. 

var. triquetrum, Lund, 116, 

213. 

pygnneum, Wejst, 116. 
tetragon um, West, 115, 2 13. 
Sporobolus fimbriatus, Rees, 65. 

subulatus, Rackel, 65. 

StachyuriLs hinialaicus, 300, 
Staurastrum, 160. 

aculeatum, Mcnegh., 184. 

, var. cosmospinosmu, Boerg., 

‘ 184. 

alternans, Brek, 180. 
amoenuni, Mike, 1 71). 

, var. brasiliense, Boerg., 179, 

215 . 
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Staurastrum anatinum, Cooke ei Wills., 
185, 215. 

, var. truncatum, Wesl, 185, 

215. 

, biradiatum, nov. subsp., Wesl, 

185, 215. 

apiculatuTU, Breh., 171. 
aracbne, Balfs, 187. 
arachnoides, West, 186, 215. 
Arcberii, West, 183, 215. 

, Arctiscon, Lund, 186, 
arcuatum, Nord., 181, 215. 

, var. guitanense, West, 181, 

215. 

aristiferum, 172, 173. 
armigerum, Breh., 174. 
asperum, 175. 
avicula, BrB., 174, 215. 

. — 'C-j var. verrucosum, West, 174, 
^ ^215. 

baoillare, Breb., 173. 

, var. obesum, Ltmd, 173. 

Bieneaniim, Bahh., 177. 

* j var. ellmticum, WiFe, 177. 

bra^biatum, Balfs, 180. 
brachioprominens, Boerg,, 183. 
capitulatum, Breh., 179. 

, var. amoenum, Bahh., 179. 

connatum, Boy et Biss,, 171. 
contortum, Belp., 183. 

, var. pseudotetracerum, Nord., 

183. 

controversum, Breh., 184. 
corniculatum, Ltind, 171, 215. 

, var. spinigerum, West, 171, 

215. 

~ var. variabile, Nord., 171. 
cosraospinosum, ’tBoerg., 184. 
crenulatum, Baeg., 181. 
cristatum, Arch,, 173, 215. 
curvatum, West, 172, 215. 
cuspidatum, Breh., 171. 

, var. divergens, Bford., 171. 

cyrtocerum, BrSb., 181. 
dejectum, Breh., 170, 172, 215. 

, var. inflatum, West, 170, 

215. 

Dickiei, Balfs, 171. 

forma punctata, West, 171. 

, vai\ granulatum. Boy et 

Biss., 171. 

dxlatatum, Ehrenh., 180. 

, var. obtusiiobum, Be Not, 

180. 

eustephanum, Balfs, 185. 
furcatum, BrS., 174. 

, var. armigerum, B<^,^ tf4. 

furcigerum, BrS., 186. . 

^ " globosum, Boy et 

gracile, 181, 215, ; 


Staurastrum gracile, var. nanum, Wille, 
182. 

, bulbosum, n. subsp., West, 

182, 215. 

haaboeliense, Wille, 181. 
hexacerum, Wittr., 180. 

, var. semicirculare, Wittr., 

180. 

hibernicum, West, 177, 215. 
hirsutum, Breh., 174. 
inconspicuum, Nord., 178. 
inflexum, Arch., 181. 
jaculiferuiu, West, 172, 215. 
Kjellmanni, Wille, 177. 
laeve, 186. 

lanceolatura, Arch., 178. 

Lewisii, JVbod, 173. 
longispinum, A7'ch., 180. 
lunatum, Balfs, 173. 
maamense, Arch., 176. 

Mantel dtii, 185. 

margaritaceum, Menegh., 186. 

forma hexagona, 186. 

forma pentagoiia, 186. 

forma tetragona, 186. 

— - , var. hirtum, Nord., 186. 
megacanthum, Lund, 173. 
raegalonotum, Nord., 173, 215. 
Meriani, Bemsch, 179. 
minutissimum, Bemsch, 172, 215. 

, var. constrietum. West, 172, 

215. 

monticulosura, Breh., 174. 
miiricatum, Breh., 178, 179. 

, var. acutum, West, 179. 

muticura, Breh., 176. 
natator, West, 183, 215. 
orbiculare, Bal/s, 176, 177. 

, var. depressum, Boy et Biss., 

177. 

oligacantbum, Breh., 173, 215. 

, var. incisum, West, 173, 215. 

O’Mearii, Arch., 172, 215. 

, var. minutum, West, 172, 

215. 

oxyacantbiim. Arch., 184. 
paradoxum, Meyen, 182, 183, 215. 

forma parva, West, 182, 215. 

, var. fusiforme, Boldt., 183. 

— var. longipes, Nord., 182. 

, var. nodulosum, West, 182, 

215. 

pilosum, Arch., 175. 
polymorpbum, Brth., 181. 

forma pentagona, 181. 

forma tetragona, 18L 

forma trigona, 181. 

, var. subgmcile,' 181. 

polytricbum, 175, 215. 
pseudocrenatum, Lund, 176, 
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Staurastrum Pseudosebaldi, Wille^ 184, 1 

185.215. 

, duacense, n. subsp., West, 

184. 215. ; 

, var. bicorne, Boldt., 185. 

, var. tonsum, Nord., 185. 

pterospprum, Lund, 172. 
punctuiatum, BrS),, 178, 179. 

, var. turgescens, Be Not, 

178. 

pygmjEum, Breh., 177, 178, 215. 

, var. trilineatmn, West, 177, 

215. 

pyramiclatiim, W^est., 179. 

Eeinschii, Boy, 174. 
saxonicurn, Beinsch, 176. 

Sebaldi, Beinsch, 184. 

, var. ornatum, Nord., 184. 

sexcostatum, Breh., 186. 
spongiosum, Breh., 175, 215. 

, var. perbifidum. West, 175, 

215. . 

striolatum, Arch., 178. 
subarcuatum, Wollc, 174. 
subpygmajum, West, 178, 215. 
subscabrum, Nord., 176, 215. 

. forma scabrior, West, 176, 

215. 

teliferum, Balfs, 175, 215. ^ 

, forma obtu'sa, West, 175, 215. 

tetracerum, 187. 

, forma trigona, Lund, 187. 

tonsum, Nord, 185. 
trachygonum, West, 176, 215. 
trachynotum, West, 176, 216. 

, var. annulatum. West, 176, 

216. 

tricorne, Menegh., 180. 

, var. semiciroulare, Wittr., 

180. 

tmnidum, BfB)., 180. 
turgescens, JDa 178- 

verticillatum, 183. 

vestitum, Balfs, 184. 

Staurogenia heteroeantba, Nord., 189. 

rectangularis, A. Br., 189. 
Stauroneis anceps, Ehrenb., 210. 

, forma linearis, Bahk., 210. 

gracilis, Ehrenb., 210, 
Pboenicenteron, Ehrenb., 210. 
linearis, W. Sm., 210. 
Staurospermum capucinum, Kuet^., 
112 . 

Stenoiepides, 357, 445. 

Stepbani, F., On Colenso’s New Zealand 
Hepaticae, 263-280. 

Stepbanodaphne cremostachya, Bailt, 

46. 

Stereum birsutum, 530. 

Sticta adpressa, Mnell. Arg., 218. 


Stieta datnaecornis * platypbyila, Ngl., 
218. 

berbacea, Bel., 218. 
platypbylla, Nyl., 218. 
pulraonacea, var. hypomela, Bel., 
218. 

WatliGhia/na, TayL, 218. 

Stictina retigera, Mmll. Arg., 218. 
Stigmaria, 86, 96, 99. 

Stigonema minatum, Hass., 197. 

turfaceum, Cooke, 197, 

Stipa madagascariensis, Baker, 65. 
Stratiotes aloides, 518. 

Strelitzia, 523. 

Strigula Antillarum, Muell. Arg., 331. 
argyronema, Muell. Arg., 330, 

, var. conll liens, Muell. Arg., 

330. 

complaiiata, Muell. Arg., 30r^. 

, var. ciliata, Muell. A eg , 

. — var. subtilis, Muell. Arg., 3^), 
deplauata, Muell. Arif., 330. 
elegans, Muell. Arg., 330, 331. 

, var. genuina, MuvU. Arg.,SS7. 

, var. intermedia, 331.^ 

, var. nematbora, Muell. Arq., 

330. 

Olaziovii, Muell. Arg., 330. 
nigroeincta, Muell. Arg., 329. 

— — , var. soluta, Muell. Arg., 330. 
plana, Muell. Arg., 331. 
pulchella, Muell. Arg., 330. 
rotula, Mont., 328. 
setacea, Muell, Arg., 330. 
subtilissima, Muell. Arg,, 331. 
umbiiicata, Muell. Arg., 329. 
uxi^vksxtdi^, Muell. Arg,, 

Striguleai, 329. 

Studies in Vegetable Biology, —VITI. . 
An Investigation into tbe True Nature 
of Callus, ‘Part II., by Spencer Le 
M. Moore, 231-240. 

IX. The Alleged Existence of 

Protein in tbe Wails of Vegetable 
Cells, and tbe Microscopical Detec- 
tion of Clucosides therein, by Spen- 
cer Le M. Moore, 241-262. 
Suffruticosi, 352, 361. 

Superha niagor Jtore albo. Pellet., 412. 
Suregada crenulata, Baill., 48. 

Surirella apiculata, W. Sm., 201. 
biseriata, Breh., 200, 
linearis, W. Sm., 200. 

, var. constricta, Babh., 200. 

miniita, Breb., 201. 
nobilis, W. Sm., 201. 
ovata, Kuets., 201. 

• splendida, Kuet:;., 201. 
Sympbyogyna, 2(m, 271, 277, 278. 
brasiliensis, 271. 
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Symphyogyna brevicatilis, Col., 273, 
conniveus, Col., 270, 273. 
crispula, GoL, 276. 
iiabellata, Mont., 276. 
flavo-vireiis, Col., 273. 
Hymenophyllum, Mont., 271, 276. 

, -var. heterogena, Spruae, 271. 

leptopoda, Hook, et Tayl., 276. 
platycalyptra, Col., 276. 
platystipa, Col., 276. 

Synechococ*cus iBruginosiis, Haeg., 199. 

Synedra Acus, Kuets., 206. 

, var. apiculata, Kahh., 206. 

biceps, Knots., 205. 
capitata, Ehrenh., 205. 
delicafcissicia, Knots., 206. 
lunaris, Ehrenh., 20,5. 
pulcbella, Knots., 205. 
ap^endens, Knots., 205. 

^ Ulna, Ehrenh., 205. 

Syringa, 347, 525. 

Tabellaria fenesf.rata, 21 2 . 

flocoulosa, 21 2 . 

Taccac{%}., 490. 

Tachiadeniis carinotus, Griseh., 34. 
longifolius, ;S. Elliot, 34. 

Talinella dauphinensis, 8. Elliot, 4. 

Tamus, 521, 527. 

communis, 493, 519, 521. 

Teclea nobilis, Del., 9. 
simplicifolia, BailL, 9. 

Telephium, 25. 

Tephrosia Apollinea, DC., 13. 
Commersoni, 8. Elliot 13. 
leucoclada, 8. Elliot, 13. 

TernsfcroemiaeefB, 6 . w 

Tetmemoms Brebissonii, Ealfs, 131 . 

, var. minor, Da Bm'y, 132. 

granulatus, Ealfs, 132. 

, forma minor, Nord., 132. 

— 7 -, var. attenuatus, West, 132, 213. 
Isevis, Balfs, 132. 

Tetracera madagascariensis, var. nov., 1 . 

Tetralepides Leiopetala, 357, 448, 

Tetrapedia setigera, Arch., 199. 

Tetronciiim, 526. 

Thalietrum, 515. 

Thelotremeae, 327. 

Tbymelese, 46. 

Tisonia Bailloni, 8. Elliot, 3 . 
coriacea, 8. Elliot, 3. 
glabrata, Baill., 3. 

Toddalia, 9. 

aculeata, Bers., 9 . 

Ellioti, BadCL, 9. 

Schmidelioides, Baker, 9 . 

Tolypotbrix .^gagropila, Knots,, 196. 

; pygmea, 196. 

' , tenuis, Knots,, 196. 


Tommasinia Szowitsii, 500. 

Tornelia, 523. 

Trapa natans, 404, 497, 498, 505, 507 . 
Tree- Ferns, Noio on Sikkim, by Cr, 
G-ammie, Jun., 482- 
Trentepohlia aurea, Mart., 1 12. 
Tricliaria leucofclirix, Fee. 333. 

melanothrix, Fee, 332. 

Tricharina leiicotricha, Fee, 32(>. 
Trichia, 534, 536-53S. 

fallax, 529, 532, 534. 535, 537, 538. 
fragilis, 532, 535, 542. 
varia, Pero., 531. 

Trichiliaasterotricha., /iV/.'/fC/r,, 11 . 

emarginata, 8. Elliot, ] 1 . 
Trichocolea elogans, Col.. 27(). 

tomeiitella, Keoo, forma minor, 276 . 
Triehomanes alafcum, 482. 
rad i cans, 480. 

Triehoptery.x sfcipoides, Haokel, 65. 
Trichotheliuin epiphyllum, Miiell. Arg., 
332. 

Triosteum triflonm, Vahl, 26. 

Trollius ranunculoides, 301. 

Tropseolum, 502^ 503. 

brachyrieros, Hook, ftnote., 502. 
majus, 503. 

tricolorum, Sweet, 502, 503. 
Trypethelium inamoenum, Mmil. An/., 
230. 

infuscatum, MucU. Arg., 230. 
mastoideum, Ach., 230. 

Virens, Tuck., 230. 

Tunica arenaria, Scop., = Diantbus 
Sternbergii, 394. 

Montana altmirm, Bupp., 412. 
gkmacca, var. ohcordata, Beichl)., 
464. 

plnmaria, Scop.,=:Dianfchus super- 
bus-, 412. 

prolifera, Scop., = Bianthus pro- 
lifer, 464. 

stricta, Fisch. May., 4{>9. 
minima, Fisch. & Mey., = Biant bus 
velutinus, 466. 

Tylimanthus, 272. 

Novae -Zelandise, Col., 276. 
perpusillus, Col., 276. 
eaccatus, TayL,^li\. 
spinosus, Steph., 272. 
tenellus, Hook. ^ Tayl., 272, 276. 
Tylopbora radiculosa, Hick, 101 ; nanm 
withdrawn, 216. 

Typba, ftnote 486. 

Typbaceae, 488, 525. 

Ulotbrix radicans, Knots., 112 . 
Dlotricbacem, 112 . 

Ulva, 68 . 

trivace^je', 112. ■■ 


xmF.x, 
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Urabelliferi:e, 449, 500,506, 507, 515, 525. 
Urabilieus, 503. 

XJmbi’aculum, Goifsoke, 271. 

Urceolaria actinostoma, Schoer, 220. 
XJroeoccus insignis, Kuets., 193. 

Usnea barbata, var. aspera, MuelL Arg,^ 

— var. asperrima, MiieU. Arg,, 

, var. comosa, Wainio, 217. 

, var. densirostra, MuelL Arq., 

217. 

plicata, Hojfm., 217. 
reticulata, Eoffin., 217. 

XTsnc'GfG 

Utricularia, 104, 496, 498, 504, 511, 518. 
prebensilis, E. Mey., 36. 

Vaecaria, 351. 

Vallisneria, 521. 

Vallisneriifolia, 515. 

Vegetable Biology, Studies in. — VIII. 
An Investigation into the True Nature 
of Callus, Part II. By Spencer Le 
M. Moore. 231-240. 

. IX. The alleged Existence of 

Protein in the Walls of Vegetable 
Cells, and the Microscopical Detec- 
tion of Gliicosides therein. By Spen- 
cer Le M. Moore, 241-262, 

Velezia, 351. 

Vellosia, 282. 

Verbenaceae, 42. 

Vernonia Antanossi, 8. Elliot^ 27. 
Bailloni, S. Elliot, 26. 

Baroni, BdJcer, 28. 

Faradifani, 8. Elliot, 27. 
rhaponticoides, Baker, 27. 
sublutea, 8. Elliot, 26. 

Verriccaria mbentior, MuelL Arg., 332. 
rubioola, Stirt., 332. 
mftda, Krempelh., 332. 

Viburnum, 301. 

Victoria, 503, 517, 521. 

regda, 508, 510, 513, 515. 

Violarise, 3. 

VIscura dichotomum, i). I)o7i, 45. 

Vitex bracteata, 8. Elliot, 42. 

tristis, 8, Elliot, 42. 

Vitis, 301. 

lenticellata, Baker, 12. 

, var. nov. hirsuta, 8. Elliot, 12. 

leucophlea, 8. Elliot, 12. 
repens, Wight ^ Am., 12. 
Volvooinein, 187. 


i Webera saxatilis, 8. Elliot, 25. 

I West, W., A Contribution to the Fresh- 
water Algse of West Ireland, 1U3. 

I Williams, P. N., A Monograph of the 
i Genus Dianthus, 346-478. 

Xanthidium aculeatiimi, EJtrenh., 164. 
antilopteum, Emtz., 165, 214. 
apieiiUferum, }fest, 167, 216. 
armatuin, Bi'eh., 164, 214. 

— — , var. irregularis, Wefit, 164, 

214. 

I concinnuin, Arch., 167, 214. 

! , Boldtiana, We^t, 167, 214. 

: eristatum, Breb., 165, 214, 

I , forma angulatuni, IFrsL 165, 

[ 214 . _ , 

I var. spinuliieruni, 3 Vs/, 165. 

i , var. uncinatum, Brlb. ,^166. 

f asciculatum, Ehre^ib., 165. 

! hastiferiiin. Turn., B)6. ^ 

j var. inevidutum, Nrml., 166. 

I inchoatum, Nord., 165. 

I octorne, Balfs, 167. ^ 

Smithii, Arch., 166, 214. 

I , var. collutn, JVext, 16(), 214. 

, var. variabiie, Nord., J 66. 

subhastiferum, JD-s/, 1(>5, 214. 
Xenophyton, 216. 

radiculosa, Hick, 216. 
•Xerochla^nys ‘pilosa, Baker, 0. 

Xyrideie, 62. 

Xyris Bakeri, NiU^., 62. 
capensis, Thimb., 62. 

Yucca, 282. 

Zoopsis argentea, Hook. Tayl., 27(>. 
basilaris, Ool, 276. 
flagelliformis, Col., 276. 
lobulataj 6W., 276. 
muscosa, CoL 276. 

Zostera, 498, 518. 
marina, 519. 

Zygnema leiospermum, Be Barg, 113, 

■212. : . . ■ . V ■ 

, forma megaspora, West, 114, 

■ 212.' 

, forma minor, West, 113. 

momoniense. West, 114. 

Balfsii, Be Barg, 114. 

Zygnemacem, 113. 

Zygogonium momoniense, West, 114, 
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